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A) SAFE LOAD INDICATOR 


Automatically warns visually and 
audibly when maximum loadisreached 
in any jib position, and positively cuts 
the motion if the warning is ignored. 


© mit switcues 


Automatic and self-resetting, they pro- 
tect the load and Crane against hoist- 
ing and derricking beyond safe limits. 


© ELECTRO-MECHANICAL BRAKES 


Accidental or intentional interruption 
of the current automatically applies 
the brakes to hoist, derrick or slewing 
motions. Load creep is impossible. 





Safety is yet another reason for the unparalleled 
popularity of Coles Electric Transmission 
Cranes. In combination with Coles accuracy, 
versatility, mobility and trouble-free performance, this 
safety margin ensures speedy and confident operation. 


THE NAME THAT CARRIES WEIGHT 





Designed, manufactured and marketed by :- 
STEELS ENGINEERING PRODUCTS LIMITED 
Sunderland, England Tel: 56281 (10 lines) Grams: Steel, Sunderland 


SALES AND SERVICE: Glasgow: 235 Bath St., C.2 . Newcastle : Worswick Chambers, Worswick St., | 
259 London: 143 Sloane St., S.W.1 * Manchester : 153ZOxford Road, 13° Birmingham: 39 Thorp St., 5 
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it Tolls For Thee 


HE significance of Zeta, we recently 
T overheard someone remark, was that it 
increased the expectation of civilised life on 
earth. The speaker’s companion was not 
impressed. “Coal, oil, uranium and 
thorium,” the first voice continued, “ can 
only last another 500 years at the outside, 
and without some substitute, life will then 
become more wretched than it has ever 
been before in human history.” 

““Don’t worry,” came the reply, ‘ you 
won’t be there, and nor will your children.” 

Too lofty a concern for our descendants 
or for the human race in general has a false 
air, reminiscent of public speaking and 
commercialised goodwill; but a_ studied 
disregard for those outside our immediate 
acquaintance is equally insincere and artificial. 
Most human beings are born with a genuine 
sympathy for their kind, even for those as 
yet unborn, and to extinguish this charitable 
feeling in a man is to diminish him. There 
has been a natural and desirable reaction 
from the romantic and heroic attitudes of 
the recent past, but we are in danger of 
discarding at the same time something of 
value. 

“Don’t worry, you won't be there” has 
a familiar ring in a world where “ couldn’t 
care less” is the password to sophistication, 
and “‘ no humbug at any price’ the keynote 
of literary fashion. The popularity of the 
novels written by Mr. Kingsley Amis has 
been ascribed to their supposed iconoclasm, 
to the way his characters pull faces at 
spurious activities and attitudes. Even if we 
have a liking for music and the Welsh people, 
we are amused when musical evenings of an 
infinitely superior kind and declamatory 
readings of Celtic verse come suddenly and 
riotously to grief. Mr. Amis may of course 
be simply telling funny stories, with no 
consciously satirical intention, but the title 
of his latest book, J Like it Here—meaning, 
presumably, that everywhere else is only fit 
for foreigners—seems to suggest that the 
author is in fact taking careful aim. The 
fetish of foreign travel and the writing of 
travellers’ tales appear to be his targets. 

But, much as we benefit from the ridiculing 
of our pretensions, we should remember that 
the line between pretence and genuine 
feeling is ill-defined. An attack carried too 
far into enemy territory exposes the attacker, 
and there comes a moment when an assault 
on humbug becomes merely another form of 
humbug. 

Thus / Like It Here may serve to encourage 
that bigoted insularity which has little place 
in the modern world, and with which Mr. 
Amis is almost certainly not in sympathy. 


The post-war mood of scepticism, to which 
he has so skilfully responded, has created a 
sterile situation: in seeking to avoid any of 
the phoney attitudes so widely stigmatised, 
we lean too far over backwards—towards a 
selfish apathy. 

But surely it isn’t humbug to feel that life 
has more to it than keeping oneself in beer 
and cigarettes. Without some sense of 
kinship, inheritance and promise, pleasure 
becomes meaningless, the beer tastes flat 
(or possibly bitter) and the cigarettes stale. 
We shall finish up as Bumpsteads and 
Gambols, without the vigour of curiosity 
or the shamelessness of compassion. It 
is perhaps the closely woven social 
framework in which we live that has 
created the current disillusion, more than 
the over-publicised catastrophic _ threat. 
The domestic climate with its sense of 
immediacy, the importance of its relation- 
ships and the pressure of its demands tend 
to obscure our wider responsibilities. The 
reality of a crying child makes mankind 
seem little more than an abstraction, and if 
there is no charity at home where else can it 
begin ? 

How can we embrace mankind, it may be 
said, when we cannot even be friendly with 
our friends? The reaction of the Press, and 
presumably the public, to the failure of the 
Vanguard was hardly amicable. But now 
the Explorer is in orbit, people of goodwill 
can only feel relief that American embarrass- 
ment is ended. After all, the average 
American is no more a pushful conceited 
Citizen Kane than an Englishman is a 
humourless chap in a bowler hat who wears 
his spurs in bed. 

A sense of universal feeling may well 
prevent “‘the human race [from] falling on 
its face,” an indignity of which we seem 
imminently in danger. No man is isolated; 
he can only be a full man in the context of 
his kind, past, present and to come. With 
every other man and with every event he is 
linked in some way, however slightly; he 
may be destroyed by a plague arising from 
insanitary conditions in Sumatra; he has 
only to raise his hand to disturb Arcturus. 
Even in time we have no knowledge what 
linkage there may be. “ And therefore never 
send to know for whom the bell tolls,” 
wrote John Donne, “ It tolls for thee.” 

The people of the future mean something 
to us, as do our contemporaries and pre- 
decessors: we are surely going somewhere in 
this company. Engineering, in that it 


combines the charitable impulse to help 
others with the curiosity of the scientist, 
may play some part. 
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Cover Picture.—The manufacture of technical com- 
pounds of rubber is controlled by testing representa- 
tive specimens. The illustration shows a resilience 
test in progress. (Photograph by Nurnberg). 
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Plain Words 


A young man at Cambridge University, 
Mr. Winston Fletcher, has apparently deve- 
loped a strong dislike for the vulgarity of 
the lower classes from which he has been 
elevated. He is typical, it seems, of some 
undergraduates who are benefiting from the 
educational system which now elects even 
the poorest to the upper reaches of education. 
He has been snubbed a few times because 
he does not possess the mannerisms of the 
upper classes who formerly had a virtual 
monopoly of his University, but rather than 
rush back “into the protective arms of 
poverty,” he is making a strong attempt to 
learn the necessary social graces. The 
consequence is that he despises the ignorance 
of those who were once his friends. Is 
there a way out of this distressing situation 
for Mr. Fletcher and his lonely friends? 

He is probably not helped by the well- 
meaning or envious folk who insist on telling 
him that he is lucky, that they never had 
such a chance. He should ignore them, for 
the very good reason that the State is giving 
him a university education not because the 
State loves him but because the State 
calculates that it will get its return when he 
goes out into the world. By a rather crude 
examination system he has been segregated 
as one of the few who are worth special 
treatment. Being endowed with above- 
average talents, he is officially regarded as 
being capable of above-average service. He 
will repay the debt to a munificent State if 
in due course he gives this service. In the 
Welfare State he is not to be regarded as lucky, 
though his parents were possibly unlucky. 

At Cambridge he meets the aristocrats of 
intellect. Unfortunately for Mr. Fletcher, 
some of them are also aristocrats by birth. 
The combination is rather overpowering, and 
in seeking to fit into this environment he is 
inevitably estranged from his family’s class. 
I can see his difficulty. 

But I can see, also, that there is a way out 
for many who find themselves in his pre- 
dicament. They should counterbalance the 
rarefied atmosphere of the university by a 
couple of years in a works, where they can 
discover for themselves that the men they 
have grown to despise can teach them as 
much, though differently, as the university 
professors and lecturers. If, after taking a 
degree, they imagine they are entitled to 
a vocation which shelters them from every- 
thing ignorant, if they think that three years 
at a university has given them a complete 
education, they have made an appalling 
mistake, and until they set it right they will 
never quite overcome the distress they feel. 

A few years with all sorts and conditions 
of men will equip them for the future, 
whether they intend to be scientists or 
engineers, managers or accountants, teachers 
or pr@fessors, writers or artists. 

CAPRICORN 
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The Enigma of Industrial Production 


To judge from the various indices of production 
of capital goods, such as the machine-tool new- 
order position and the level of building, there 
should be something of a recession developing 
in this country. It is apparent from the trend 
of new vacancies for employment that the trend 
of activity in many industries is in fact slightly 
downwards. Nevertheless the official index of 
industrial production is remarkable for its 
stability. 

Last year saw two major economic crises in 
this country, the Suez episode and the increase 
in Bank rate. The level of industrial production 
taken as a whole, however, paid scant attention 
to either of them. This is particularly remark- 
able since the trend towards recession was 
already apparent without these two major diver- 
sions. In December the adjusted level of the 
official index of industrial production was 140 
to 141 compared with 140 in November and 136 
in December, 1956. If one makes allowance for 
the influenza epidemic in October industrial pro- 
duction has been remarkably stable since about 
May. How does one account for this fact? 

There seem to be three reasons for it. In the 
first place, exports have continued to do well. 
Second, in a state of over full employment the 
immediate impact of loss of business confidence 
is felt on the size of the order book and the level 
of overtime rather than in actual production and 
numbers employed. Third, despite the great 
pressure which has been exerted on the capital- 
goods industries, the consumer-goods industries 
have stayed remarkably buoyant. It is therefore 
apparent that in 1957 there was something of a 
cushion against political crises and sudden 
economic shocks. It is unlikely that the same 
cushion exists in 1958. The prospect for exports 
is clouded by the lower earnings of countries 
producing world commodities, overtime has been 
significantly reduced and the consumer-goods 
industries cannot be expected to remain buoyant 
indefinitely while capital-goods industries mark 
time. The maintained level of prosperity in 
1957 is not therefore likely to go on indefinitely 
unless there is a recovery in the capital-goods 
industries. 


Steel Shows its Teeth 


Several of the big steel companies have indicated 
at shareholders’ meetings within the last week or 
so that they are prepared to fight by propaganda 
any prospective re-nationalisation of the steel 
industry. Some are showing a fairly cautious 
attitude, but Stewarts and Lloyds Limited and 
the United Steel Companies Limited have both 
indicated that they are going to fight a fairly 
aggressive action by publicity. 

This has brought an immediate retort from the 
Labour Party that publicity for this purpose from 
the steel companies is “an unwelcome and 
un-British intrusion.” Unwelcome the gesture 
may be but it is fatuous to describe it as un- 
British. The shareholders in the steel industry 
propose to do no more than use legitimate 
weapons in defence of their property. There is 
no law which forbids anyone in this country to 
object either by speech or printed matter to the 
compulsory relinquishment of his own goods. 
It would be much more un-British to refuse the 
shareholders a reasonable hearing. 

The fact is that if any major industry is made 
a bone of political contention it is bound to be 
involved in the hurly-burly of politics. It 
becomes an active pressure group among other 
pressure groups and the case on either side of 
the argument soon becomes distorted by special 
pleading, exaggeration and political stunts. 
This occurs not because those who own the 
industry put up a fight but because the future of 
an industry becomes a political pawn. The 


criticism of what may be in store for the steal 
industry in pamphleteering and the Press should 
not lie with the industry nor with those who own 
it but with those who are determined to k 
steel in politics. They blandly assume (against 
the growing evidence that they are wrong) that 
the State can do anything better or more in the 
interests of the public and of those who work in 
the industry than the owners themselves. This 
is not to say that the shareholders of an industry 
are always right, but rather, that they and the 
managements which work for them can be con. 
trolled in the public interest more effectively 
as they stand than by throwing them out and 
establishing State corporations. 


How the Engineer Lives 


Salaries and other conditions of service in the 
engineering profession are to be the subject of q 
full-scale survey conducted jointly by the Royal 
Commission appointed last year to inquire into 
the levels of professional remuneration, and by 
the Engineers’ Guild. The leading article jp 
the January issue of the Guild’s journal discusses 
the proposed survey—* designed to obtain 
facts, both comprehensive and reliable, about the 
conditions under which professional engineers 
are working at the present time ’—and reviews 
existing knowledge on the subject. 

A questionnaire is being sent to ten thousand 
members of the Institutions of Civil, Mechanical 
and Electrical Engineers and the replies analysed 
by the Social Survey Division of the Central 
Office of Information under a guarantee of 
“absolutely confidential’ treatment. This is 
a good move. For too long there has been a 
lack of precise information on the subject, to the 
profession’s detriment. This much clearly 
emerges from the memorandum submitted to the 
Commission by the Guild. A few statistics are 
of interest: the total membership of the three 
Institutions to-day exceeds 100,000; the salary 
of a newly qualified engineer ‘* will normally lie 
between £750 and £1,000” and is generally 
achieved “at any age from 25 upwards;” 
most of those who are successful ‘* can expect 
to earn £1,000 a year by the age of 30.” The 
Guild comments that the lot of the engineering 
profession, like that of most others, has worsened 
in real terms in the past twenty years. Yet there 
is a growing tendency to treat the professional 
engineer as an equal starter with members of 
other professions when appointments to senior 
management are made. This important change 
is attributed to “the increasing complexity of 
industrial processes and the efforts of the Guild.” 

An important section of the memorandum 
deals with the incidence of taxation: its effect 
is such that in the higher income groups gross 
incomes have little meaning. The professional 
engineer is tempted to take his experience and 
knowledge elsewhere and the Guild quote that 
the rate of migration by members of the four 
leading engineering Institutions was equivalent 
to just over 9 per cent. of their net increase in 
membership between 1954 and 1956. The 
survey is expected to provide a wealth of facts to 
illustrate and perhaps explain these and other 
developments in the engineering profession. 
Careful completion and prompt returns of the 
questionnaires will help all concerned. 





N.I.F.E.S. Edge 


The activities of the National Industrial Fuel 
Efficiency Service are gathering momentum and 
will doubtless continue to do so at an increasing 
rate when the Thermal Insulation Act comes 
into effect early next year. Monthly bookings of 
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the Service have increased by £4,000 a month in 
1957, to a rate of £14,000 a month at the end of 
the year. The report of Dr. W. Angus Macfar- 
lane to the Board of N.LF.E.S. contains most 
impressive Statistics concerning the progress 
which has been made and quotes some of the 
results they have obtained. 

New contracts were made with 62 firms with 
an annual consumption of 76,000 tons of fuel 
during the year. Four surveys carried out in 
the Midlands at the total cost of £560 “ showed 
scope for saving 5,000 tons of fuel a year valued 
at £32,000 or 35 per cent. of previous consump- 
tion.” Several local authorities have signed long- 
term agreements with N.L.F.E.S. in an endeavour 
to reduce their fuel bills. The Lincolnshire 
(Lindsey) County Council recently signed up for 
three years at an annual rate of £1,000 setting 
the Service a target of reducing by 10 per cent. 
the 94,000 tons of fuel consumed a year. 

The report gives more than enough informa- 
tion to indicate that immense scope exists for 
the saving of fuel. Efficient insulation ranks in 
importance with efficient heating and there is no 
doubt that the act will bring about valuable 
changes. Last year N.I.F.E.S.” advice resulted 
in an estimated saving of 1,480 tons a year in 
the works of B.S.A.Tools in Birmingham due 
simply to the insulation of the roof of the machine 
shop. The use of new materials, such as highly 
stressed Thermalite, must bring about even larger 
proportional savings. N.I.F.E.S.° work is but 
hardly begun. 


Paris Thinks Again on the F.T.A. 


The mood of uncompromising hostility to the 
Free Trade Area in France may be passing. 
That is not to say that the French are becoming 
favourably. disposed to it but that a period of 
constructive criticism may lie ahead. While this 
by no means ensures that the Free Trade Area 
is well on the way to success it takes some of 
the emotion out of the negotiations and makes 
it possible for all parties to achieve progress by 
a process of give and take. 

The straw in the wind is an article last week 
in Le Monde. This points out among other 
things that the United Kingdom (which as has 
happened before is credited with much more 
subtlety and cynicism than it deserves) is prepared 
to negotiate on agriculture and that Britain is 
not as secure in the future of imperial preference 
in the Commonwealth as many people think. 
The article also points out that France may have 
something to gain from the Free Trade Area if 
the Common Market as embodied in the Treaty 
of Rome does not function as smoothly as is 
hoped. Would it not be better, it goes on, for 
France to try to negotiate into the Free Trade 
Area the guarantees which it has obtained in 
the European Common Market so that the 
French have some manoeuvre between both the 
F.T.A. and the E.C.M.? 

One swallow does not make a summer, least 
of all a French summer. Nevertheless, this 
recent article in an influential French newspaper 
appealing to economic and political realism is 
a pointer to a slight modification in French 
intractability. It should help when the six 
members of the E.C.M. come together to try to 
formulate a common point of view on the Free 
Trade Area. It would be saying too much to 
expect the French to modify their attitude in 
the near future in any direct negotiations with 
the United Kingdom on the subject but it may 
make compromise easier with the Dutch and 
Germans who are both members of the E.C.M. 
and both favourably disposed to the F.T.A. 


Negative Feedback 


The news from Germany all points to increasing 
difficulties in the economic situation. Professor 
Erhard, the Economic Minister, has greatly 
Puzzled the German people by forsaking optim- 
‘sm for depression. In doing so he has come in 


for a great deal of criticism for suggesting that 
the German workers should add an extra hour 
on to their 45 hour week. The reaction to this 
highly unpopular suggestion shows that far 
from being talked into working longer for the 
same money, many workers are not prepared 
to do their present stints unless their pay is 
increased. 

Lightning strikes of tram and bus workers at 
Minchen-Gladbach, and municipal workers in 
Frankfurt took place in mid-January. The 
lignite miners of Hesse are demanding increased 
hourly rates and housing allowances, while on a 
nation-wide scale both clothing and agricultural 
workers are asking for more. All this agitation 
is particularly unwelcome in view of the general 
slowing down in business activity. Industrial 
output has actually fallen for some engineering 
products, notably electric generators, machine 
tools and office equipment. At the beginning 
of this month railway passenger fares and freight 
charges went up by an average of 84 per cent. 
Increases in the price of bread, sugar and milk 
are all due in the next two months. 

All told, as the Social Democrats have been 
at pains to point out, there have been 73 price 
increases since the German elections in Septem- 
ber. The recent cut of 4 per cent. in the dis- 
count rate by the Deutsche Bundesbank was 
accompanied by an announcement that condi- 
tions of employment, order books and produc- 
tion were now such that a policy of cheaper 
money was necessary. This change, while 
officially marking the end of the dear money 
policy, has been expected for some time as the 
discount rate had got out of touch with actual 
market rates. 

With increasing defence expenditure on the 
way, Professor Erhard has many more cares 
than in the happy days of the German “ miracle.” 
However, it would be wrong to think of any 
substantial recession in Germany. Exports in 
many industries including motor cars are steadily 
rising. The curve of activity still points upward 
but the rate of increase has fallen. 


Down with Income Tax 


The Income Tax Payers’ Society is ever active 
and well intentioned with regard to its members’ 
interests. Fortunately it is also well behaved 
and has so far borrowed nothing from the 
revolutionary methods and shock tactics of 
Monsieur Poujade across the Channel. Their 
pre-budget letter to the Chancellor of the 
Exchequer this years calls for a substantial reduc- 
tion in the standard rate of income tax—by 2s. 
to 6s. 6d.—and for taxation relief in specific 
cases. These include an increase from £2,000 
to £3,000 in the level at which surtax begins to 
operate and an increase in the statutory repairs 
allowance for Schedule A—at least in the smaller 
houses. . The Society also calls for legislation 
to bring Schedule E expenses rule into line with 
that applicable to Schedule D, and for the 
abolishment of the differential rates of Profits 
Tax. 

The Society’s case is strongly supported by 
the Engineers’ Guild’s recent statement on the 
situation of the professional engineer (discussed 
on the opposite page). It is true that both 
companies and individuals are subject to a 
higher rate of tax in Britain than in any other 
country in the world. This state of affairs is 
not conducive to progress in the technological or 
any other field since there is little incentive 
for the more creative to exert themselves. There 
is every incentive to do so elsewhere—in Canada 
or the United States or even, one suspects, in 
Soviet Russia. 

In this connection it was amusing to read in 
the Society’s Journal last year that “* twenty-seven 
senior income tax and customs officials from the 
Bahamas, Burma, Ceylon, Ghana, India, Mexico, 
Sierra Leone and Japan” came to London in 
December “* to study the British system of taxa- 
tion under the auspices of the British Council.” 
This was indeed a shrewd move on the Council’s 
part. 
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Letters to the Editor 


NEW WORDS FOR THE O.E.D. 


Sir, The secretary to the Delegates of the Claren- 
don Press has drawn my attention to the “ On 
the Shelf” note of Mr. Frank H. Smith, on 
page 119 of the January 24 issue of ENGINEERING, 
asking whether “ there is any special agency for 
keeping the Oxford Dictionary primed on new 
words.” Iam glad to say that there is. A start 
has been made on a new Supplement to the 
O.E.D., in which will be incorporated all im- 
portant accessions of new words, senses and 
phrases since 1930, fused with the material in 
the existing Supplement. We shall be pleased 
to send further information to any of your 
readers interested in contributing to this work. 
Yours truly, 
R. W. BURCHFIELD, 
Editor, 

Oxford English Dictionary Supplement. 

40 Walton-crescent, 
Oxford. 

January 27, 1958. 


SOURCES OF EUROPEAN 
PUBLICATIONS 


Sir, | have read with interest your articles 
reviewing E.C.E. publications in the January 10 
issue Of ENGINEERING. I should like to point 
out, however, that the article on page 49, “* Con- 
struction of Hydro-Electric Power Stations,” 
contains an erroneous statement. The document 
under review, The Mechanisation in the Con- 
struction of Hydro-Electric Power Plants, has 
been issued by the Economic Commission for 
Europe and not, as you state, by the Organisation 
for Economic European Co-operation. 

It should be known that documents issued by 
the United Nations, Geneva, are more often than 
not prepared by the Economic Commission for 
Europe (E.C.E.). The Organisation for Economic 
European Co-operation (O.E.E.C.) has its head- 
quarters in Paris and, therefore, its publications 
are issued from there. 

Yours sincerely, 
T. D’OULTREMONT, 
Information Officer. 
European Office of the United Nations, 
Palais des Nations, 
Geneva. 
January 30, 1958. 


SERVICE FOR INVENTORS 


Sir, We believe that many of your readers will 
be interested in this Institute’s efforts to introduce 
the inventors of new products and techniques 
to manufacturers. The need for such a service 
has never been greater in this country, which 
now faces unprecedented competition, as a 
nation, in its overseas trade, and whose indi- 
vidual manufacturers are engaged in ever keener 
competition among themselves. 

Some industries, having their own research 
establishments, are perhaps adequately supplied 
with new ideas, but there are smaller industries 
and manufacturers who, to our knowledge, are 
faced with difficulties which it is beyond their 
resources to solve, and who would be receptive 
to suggestions for new products. It is extra- 
ordinary that such a situation should obtain in 
a country famed for originality of invention and 
which has an enormous untapped reservoir of 
inventive talent at its disposal. 

It is in the national interest that inventors 
should devote their time and abilities to the 
development of products with a high commercial 
potential and to the solution of production 
problems which now act as a brake upon the 
efficiency of our industries. A number of manu- 
facturers have already brought us their problems 
and we have enabled them to benefit from the 
inventive resources of independent inventors. 
At the same time, we have been able to introduce 
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to other manufacturers the inventors of market- 
able ideas, again to their mutual advantage. 

In all this, the Institute of Patentees and 
Inventors acts as an intermediary, providing a 
common meeting place for these two vital arms 
of industry. It is a task which urgently needs to 
be expanded and one which can be undertaken 
satisfactorily only by an impartial and non- 
profit-making organisation, which is, indeed, 
what we are. 

Yours faithfully, 
R. O. SUTHERLAND, 
General Secretary. 
Institute of Patentees and Inventors, 
207-208 Abbey House, 
2-8 Victoria-street, 
London, S.W.1. 
January 21, 1958. 


Editor's Note: Attention was drawn in Plain Words, on page 738 
of our issue of December 13, to another side of this problem, 
namely, the long delay, in many cases up to 4} years, that 
applications for patents may have to wait before they are 
concluded. A series of articles on various aspects of patenting 
and the work of patent-sponsoring organisations was published 
in the same issue. 


Obituary 
MAJOR F. H. MASTERS, O.B.E., T.D. 


We are grieved to record the death on January 29 
of one who gave nearly 30 years to the service 
of this journal. Major Frederick Hill Masters, 
O.B.E., T.D., M.LE.E., joined ENGINEERING in 
February, 1927, and was a member of the 
editorial staff from then until September, 1956, 
apart from a period during the second World 
War. 

He was a writer of exceptional rapidity of 
expression. The load on members of an editorial 
staff inevitably fluctuates unpredictably, but 
Masters was seldom perturbed and would bring 
his mind to bear on a fresh subject at a moment’s 
notice. This useful quality may perhaps be 
attributed to two elements in his life—his catholic 
reading tastes, which roamed well beyond 
engineering topics, and his military experience, 
which seemed to have made him proof against 
anything less catastrophic than war. There was, 
in his bearing, the distinguishing character which 
the war of 1914-1918 left on many of his con- 
temporaries. He took a part in developing the 
civic life of one of the new towns after that war, 
but to one who knew him after the second World 
War he possessed the directness, even bluntness, 
of a man who has concluded that if war is too 
serious a business to be left to soldiers, peace is 
teco serious to be left to anyone: he was subject 
to few illusions as a commentator on current 
affairs. 

When Masters was born on April 1, 1883, at 
Hednesford, Staffordshire, his father was in 


practice’as a colliery surgeon, but shortly after- 





wards the family moved to London. There he 
attended Colet Court School and St. Paul’s 
School. His education was continued at Heidel- 
berg College, Germany, and his knowledge of 
the German language was of great value when 
he went into technical journalism. Electrical 
engineering was his main professional interest. 
From 1901 to 1903 he took a full-time course in 
the subject at Finsbury Technical College under 
the illustrious Silvanus P. Thompson. His 
technical studies were continued later in evening 
classes at King’s College, London. 

Masters started his practical industrial work 
in the test room of the Foster Arc Light Com- 
pany, and as a substation attendant in the early 
days of the Central London Tube Railway. 
In 1904 he moved to the electrical engineers’ 
department at H.M. Dockyard, Chatham. 
There he took part in the installation of equip- 
ment in a new power station, the laying of 
mains, and in general testing and maintenance 
work. But in 1906, while still in his early 
twenties, he made the move which set the 
course for the rest of his career: he joined 
the staff of The Electrician (now the Electrical 
Journal), where he served as junior assistant 
to the Editor, Mr. W. R. Cooper. He was 
particularly useful in translating and abstracting 
articles from foreign journals—a service which 
had always been a feature of the paper. He 
was also engaged in general editorial work, and 
in 1910 was promoted to be chief assistant 
editor. He was serving in this capacity when 
war broke out in 1914. 

Twelve years previously, in 1902, he had 
joined the Electrical Engineers (Volunteers), 
whose function was to supplement the regular 
forces in the operation of coast defence search- 
lights. He was always interested in military 
activities. In 1910 he received a Territorial 
commission, and in 1914 was mobilised as a 
subaltern, serving throughout the war until 
1919 and attaining the rank of major. It was 
not to be coast defence work for long, however; 
in April, 1915, he was given the responsibility of 
installing a group of anti-aircraft searchlights in 
the Thames Estuary for the defence of London. 
After being engaged in pioneering “* Ack-Ack ” 
for a while, and when it became necessary to 
introduce a formal scheme of training, he was 
placed in charge of an establishment where 
officers and men already on anti-aircraft opera- 
tions could be instructed. Towards the end of 
the war he was appointed adjutant of the London 
Electrical Engineers and took a prominent 
part in training men of low medical category 
for anti-aircraft duties. For his military services, 
Masters was made an Officer of the Order of 
the British Empire and was twice mentioned in 
dispatches. He had also received the Territorial 
Decoration, awarded for long service. 

When he was demobilised from the Army, 
Masters was made Editor of The Electrician. 
In this capacity he aimed to acquaint his readers 
with the views of the leaders of electrical engi- 
neering, at a time when considerable advances 
were being made as a result of war-time experience 
and new legislation. In February, 1927, his 
work and interests were widened as a result of 
his move to the editorial staff of ENGINEERING. 
Though he was engaged mainly in writing 
articles on electrical engineering topics, he also 
wrote on civil engineering subjects and, in 
leading articles, on general current affairs. 
During the second World War his knowledge 
and experience were put to good service in the 
Ministry of Economic Warfare, and then for a 
time with the Control Commission in Germany. 

Masters joined the Institution of Electrical 
Engineers as a student in 1903, and was made 
an associate member in 1909 and a member in 
1921. He lived at Welwyn Garden City from 
1922, and was the first chairman of a committee 
which dealt with Garden City matters prior to 
the formation of the Urban District Council. 
In 1916 he married Dorothy Isabel Fox, B.A., 
daughter of Walter Fox, J.P., of Gloucester, 
and had three sons (one of whom died in infancy) 
and a daughter. His second son is a member 
of the editorial staff of the Electrical Review. 
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COLLISIONS IN SPACE 


On the same day that the world learnt of the 
successful launching of the United State 
Jupiter ““C” satellite vehicle ‘ Explorer” a 
topic of particular relevance to satellite flight 
was discussed at a meeting of the British 
Interplanetary Society in London—* Meteoric 
Hazards to Space Flight.” The lecturer was 
Dr. N. H. Langton, M.Sc., A.Inst.P. 

Dr. Langton’s paper, a summary of which js 
given below, dispelled the impression,  stijj 
widely held, that the main hazard to space 
vehicles is from puncture by large particles 
The probability of being hit by a heavy (iron or 
stone) meteor of { in. in diameter, even in g 
space ship of an area of 1,000 sq. ft., is only 
about once in 3,500 years. The particles that 
leave meteor trails (shooting stars) in the sky 
when they volatilise are generally no larger than 
a grain of sand, and the vast majority of particles 
are no more than dust. 

Meteors are normally part of the solar system, 
and their velocities are thus no greater than 
the velocity at perigee in an elliptical orbit 
around the sun, since otherwise they would 
disappear into outer space; but the shape of the 
orbits is usually greatly elongated compared 
with planetary orbits. This enables us to set 
limits to the relative velocities which meteors 
have when they enter the atmosphere. A space 
ship launched from the earth, with escape 
velocity (11 km. per sec.) would be liable to 
bombardment by particles with relative velocities 
between 28 km. per sec. (lower limit) and 84 km. 
per sec. 

Although such velocities are very small com- 
pared with those of the particles of cosmic 
rays, which can penetrate great thicknesses 
of matter with little damage (perhaps other 
than genetic damage), meteors are normally 
sufficiently large to disrupt the material they 
strike, giving up their energy in a short distance, 
A meteor of mass 25 gm. at 28 km. per sec. 
has a kinetic energy of 10'* ergs: one with mass 
1-25 gm. at 40 km. per sec. has 10'* ergs. Cosmic 
ray particles have energies of about 10-° ergs. 
For comparison, two Ford Consuls in head-on 
collision at 60 m.p.h. relative velocity involve an 
energy of no more than 4 10"? ergs. 


Most laboratory experiments on dust pro- 
jectiles have been done at velocities of no more 
than perhaps 5 km. per sec., using | in. ball 
bearings or the like. The effect of such pro- 
jectiles is similar to that of armour-piercing 
shot, in which the skin of the vehicle is dis- 
rupted by the shockwaves set up by the impact. 
At true meteoric velocities, it is not very likely 
that this mechanism occurs, and there would 
be either plastic failure in the skin or with 
particles of very high velocity, the particle 
would flatten out on the skin surface and convert 
all the energy into heat, volatilising a hemi- 
spherical crater which might be deep enough to 
make a hole right through the wall. At 
70 km. per sec. temperatures of 1,000,000 deg. K. 
might be encountered in the crater. 

Whatever the mechanism of failure, it seems 
probable that a skin of Duralumin, about 3 mm. 
thick, should be adequately resistant to meteoric 
particles. In the case of short-lived satellites at 
low altitudes, even a very tenuous atmospheric 
layer affords considerable protection. The best 
way of protecting high-altitude manned satel- 
lites, or space ships proper, seems to be the 
provision of a bumper screen of Duralumin (or 
even ice!), spaced away from the true hull of 
the vehicle. 

While erosion of the skin of a vehicle by dust 
should not cause serious structural damage, 
unless the sand-blasting effect were high, 
changes in the surface finish of the skin would 
alter the radiation balance controlling the 
temperature of the vehicle. It is thus of interest 
to note that the “ Explorer ” satellite is equipped 
with erosion gauges and skin temperature 
thermometers. These will enable measurements 
to be made of the amount of meteoric dust and 
its effects on the environment in the satellite. 
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plant and Equipment 


PNEUMATIC COMPUTER 


A range of pneumatic computing relays has 
been introduced by Foxboro-Yoxall Limited, 
Merton, London, S.W.9. Called the Consotrol 
computing relays, the range is based upon the 
M/58 Consotrol Controller design. There are 
seven relays and they are all of the force-balance 
type, operating normally with input and output 
signals between 3 and 15 Ib. per sq. in. Six 
of the relays are individually capable of such 
operations as adding, subtracting, multiplying 
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and dividing. The seventh is a general purpose 
or universal relay, which can be made to perform 
any of the operations mentioned. 

The illustration shows the arrangement of the 
computing relay. The universal relay, the basic 
model the other six are derived from, uses a 
floating disc to act as a flapper of a conventional 
flapper/nozzle error-sensing system. The resul- 
tant of the upward forces from pressure in a 
group of four bellows units determines the 


Output 
A Supply 
Cc B \ 


The computer relay is of 
the force-balance type. 
The motion of the disc 
relative to the nozzle is 
less than 0-0005 in.—it 
is maintained in position 
by the feedback bellows. 
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HEAVY-DUTY DUMPER 


The end-tip dumper shown in the accompanying 
illustration, made by Fodens Limited, Sandbach, 
Cheshire, is a heavy-duty machine designed for 
a payload of 56,000 Ib. (28 short tons). The 
body is of all-welded construction with a capacity 
of 18 cub. yards. The standard floor is a 
sandwich consisting of a bottom plate of 3% in. 
steel, 14 in. of oak planking, and a # in. steel 
top plate. The alloy chosen is highly resistant 
to abrasion and is also said to have more 
than three times the resistance to indentation 
of mild steel. An alternative floor of 4 in. 
plate stiffened by 3 in. by 3 in. angles is also 
available and is better suited to hard rock 
handling. The frame is fabricated from 18 in. 
by 6 in. rolled steel joists. 

The engine is a turbo-charged Rolls-Royce 
unit of 300 b.h.p. It has a wet sump arranged 
so that the vehicle can operate on gradients up 


to | in 4. The drive is through a Rochford 
over-centre clutch to a _ three-stage torque 
converter. The clutch is alternately engaged 


and disengaged by successive depressions of the 
pedal. The torque converter affords a variable 
ratio from 1 to 1 up to 5-3 to 1, and has a 
free-wheel that locks the turbine to the impeller 
when over-running occu-s, thus allowing engine 


braking to be used. The gearbox gives three 
speeds and reverse, ranging from 10 m.p.h. to 
24 m.p.h. 

The rear axle has a spiral-bevel reduction 
gear and differential in the centre and planetary 
reduction gears in the hubs giving an overall 
ratio of 18-4 to 1. The suspension of the front 
axle is arranged to give the whole vehicle a 
three-point suspension system. Two semi- 
elliptic springs are mounted transversely across 
the frame on two trunnion brackets and floating 
pins. The springs have an eye at one end only, 
to locate the axle sideways; the other end slides 
on a slipper block. Two channel members 
locate the axle fore and aft and also take the 
forward impact loads and the brake torque 
reaction. The foot brake is of the pneumatic 
type with an engine-driven compressor; a tyre 
inflator draws its supply from the reservoir. 
The hand brake works on a disc mounted 
directly behind the gearbox. 

The steering uses the circulating-ball principle 
and is power assisted. The latter mechanism is 
arranged so as not to turn the road wheels when 
the vehicle is stationary, and safety valves are 
included to avoid locking if the oil fails. 

The tipping gear consists of a single double- 


CROSS-COUNTRY VEHICLE 


The most recent addition to the range of vehicles 
manufactured by Douglas Equipment Limited, 
Kingsditch-lane, Tewkesbury-road, Cheltenham, 





Gloucestershire, is the D.L. 4 « 4 Pathfinder, 
designed for cross-country duties, oil field 
exploration or desert conditions. The vehicle 
is shown in the illustration with a tank body 
and 10-50 by 16 twin front and rear tyres for 
operating on soft ground. 

The chassis capacity is for 25 to 30 cwt., and 
with the tyres mentioned the overall width is 
7 ft. 4 in. The overall length is 17 ft. and the 
turning circle diameter approximately 48 ft. 
The standard engine is a 6 cylinder O.H.V. 
vertical petrol of 4-14 litres capacity. This 
develops 85 b.h.p. at 3,100 r.p.m. Alternatively, 
the vehicle can be fitted with a Perkins P.6 high- 
speed Diesel engine, developing 83 b.h.p. at 
2,400 r.p.m. The gearbox offers four forward 
speeds and reverse, and in addition there is a 
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position of the floating disc in relation to the 
nozzle. As the motion of the disc relative 
to the nozzle is less than 0-0005 in., it is main- 
tained in essentially a fixed position by automatic 
adjustment of the pressure in the feedback 
bellows. This bellows creates a force equal 
to the net force of the three input bellows. 
Hence a change of pressure in any of these three 
results in a change of pressure in the feedback 
bellows—and consequently in the output pres- 
sure—to maintain the balance of the floating disc. 

The following table couples the names of 
individual relays with their mode of operation. 
In the equations P is the output (feedback) 
pressure; A, B, and C are input pressures; 
K, K,, and K, are spring constants; and G is 
the proportional lever setting (fully adjustable). 


Relay Operating equation 
; 1 ‘ 
Universal os , .| P C (A &C) B 
j 
: A GB 
Averaging totaliser .. ; P : = 
1 G 
1 . 
Subtracting as 6 . ; P C (A C) K 
j 
' , I : ’ 
Multiplying, amplifying, reducing . P C (A K,) K, 
J 
1 
Adding, | : | repeater with positive | P B (A K) 
bias G 
. . . 1 ; 
Reciprocal, multiplying, reversing ..| P = Ky C (C K,) 
5 
1 . 
1 : 1 repeater with negative bias sel B— C (Cc K) 
5 





Designed for a payload of 28 short tons, the 
end-tip dumper can travel at 24 m.p.h. fully 
loaded and will operate on gradients up to 1 in 4. 


acting ram supplied from a Hamworthy pump. 
The control valve has positions for “lift,” 
* hold,” ‘“ power down,” and “ float down” 
movements. The time taken for a full lift is 
65 sec. and “* power down” is accomplished in 
5 sec. 

Main dimensions of the dumper are: wheel 
base 13 ft. 6 in.; overall length 26 ft. 4 in.; and 
overall width (with 18 by 25, 28 ply tyres) 11 ft. 
The unladen weight is 24 short tons. 


Douglas two-speed transfer box. A power take- 
off on the top of the auxiliary gearbox is fitted 
as standard, and a supplementary take-off on 
the primary gearbox can be included if required. 
The steering is normally of the cam and double 
roller type with a ratio of 20-6 : 1, and hydraulic 
power assistance can be fitted as an extra. 
The drive is to both front and rear wheels, and 
the front axle has independent suspension with 
wishbones and double coil springs. The tare 
weight of chassis and cab is approximately 
2 tons | cwt. Tractive effort with either the 
petrol or Diesel engine and using the 10-50 
by 16 tyres is 10,000 lb. maximum, and the 
maximum road speed with the petrol engine 
is 60 m.p.h. and with the Diesel 47-5 m.p.h. 
The maximum gradient that the vehicle will 
climb is 1 in 2. When fitted with the twin tyres 
as in the illustration, the ground pressure when 
laden is approximately 15 lb. per sq. in. 
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Continuing Plant and Equipment 


PULVERISED FUEL FOR 
ECONOMIC BOILERS 


Under present-day conditions large coal tends 
to be in short. supply and fines tend to be in 
excess. There is therefore a considerable interest 
in the use of pulverised fuel for firing boilers of 
all types. As a result, Alfred Herbert Limited, 
Edgwick Works, Coventry, have installed at their 
Lutterworth Works the same system for firing 
Economic boilers that has proved satisfactory 
over a ten-year period at their Red Lane Works. 
Any grade of coal can be used provided that its 
volatile content exceeds 18 per cent. 

The two Paxman double-pass Economic 
boilers at Lutterworth are used entirely for 
space heating by a high pressure hot water 
system running at 100 Ib. per sq. in. Normally 
One is in operation and one is acting as a stand-by. 
Both use pulverised fuel exclusively with a gas- 
torch for starting. The operation has proved so 
simple that the boilers are usually shut down for 
the lunch-hour break and are back to full load 
in less than 15 minutes after re-ignition. 

Coal from store is first fed to a Duplex crusher 
capable of taking lumps from 6 in. down and 
reducing them at the rate of 10 tons per hour to 
} in. maximum. Though this crusher is not an 
essential part of the plant if fines are normally 
purchased, yet the inclusion of it enables a much 
wider range of fuels to be used; it can always be 
by-passed if desired. From the crusher pit, the 
coal is elevated to the bunkers in the boiler 
house. These bunkers (there is one for each 
boiler) hold 20 tons each. An off-set chute leads 
to the feeders. 

The feeders for the Herbert Atritors are con- 
trolled from a rheostat mounted on the front of 
the boilers. The raw coal is carried at the 
selected rate by a stream of hot gases (drawn 
from the combustion space of the boiler) into an 
ascending pipe, which is shaped like an inverted 
U and leads to the inlet of the Atritor. Any 
oversize coal falls back down the ascending limb 
of the pipe and is collected in a container at the 
bottom. During its passage through the pipe 
the coal is partially dried by the hot gases. 

In the Atritor the coal is pulverised and 
finally dried. It is then blown by the integral 
fan to the burners in the boilers. At Lutter- 
worth, the Atritors are placed at the rear of the 
boilers, they are shown in the upper illustration, 
and so the feed pipe passes over the top to the 
front; this arrangement leaves the firing aisle 
completely clear, as is clearly shown in the lower 
illustration. The pipes with the right-angle bend 
carry the fuel, and the inner ones the secondary 
air supply which is provided at the burner from 
other fans. The burners, there are four to 
each boiler, are of the multi-hole type with some 
modifications for the air flow. In them are 
Parry soot blowers for cleaning, and Clyde 
blowers are fitted at the rear of the boilers to 
clean the back plate and the return tubes. The 
exhaust gases from the boilers are carried out to 
the stack, which is 100 ft. high, the grit being 
removed by two Pratt Daniel arrestors placed at 
the entry to the stack. 

The combustion chambers are 
“hot face”’ insulation which has given good 
service. Indeed during the ten yedrs operation 
at Red Lane no renewal has been necessary. 
The aim has been to ignite the fuel before the 
combustion chamber and to retain it there to 
burn the remainder of the carbon. On an 
average, about two buckets of dust are recovered 
after 12 months. 

The great claims for this plant are its sim- 
plicity; versatility as regards fuel (there are 
plants in operation burning slurry as well as 
those burning dry fuel); the few controls needed 
(only danaper and secondary air control once the 
fuel feed rate has been set); and the overall 
cleanliness inherent in the installation. 


lined with 


Hot gases from the com- 
bustion chamber carry 
the fuel to the Atritors, 
which blow to the burners. 


Pulverised fuel can be 
used satisfactorily in 
Economic boilers, with 
the advantages of sim- 
plicity and cleanliness. 
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FINDING LEAKS IN BOILER CASINGS 


Leaks in the casing of a boiler can cause a 
serious loss in combustion efficiency by allowing 
an uncontrolled supply of air to enter the furnace. 
A method for detecting such leaks has been 
developed by the Lister-Todd Engineering 
Company, Limited, Dursley, Gloucestershire, 
which produces a controllable quantity of smoke 
and can also be used within an hour or so of 
drawing the fire. 

Earlier methods of finding leaks included 
candle-flames and soap bubbles—both of which 
required much time. More recently smoke 
bombs have been employed which are very 
effective but suffer from the disadvantage that 
the amount of smoke produced is out of the 
control of the operator (which means. that 
occasionally the boiler house has to be 
evacuated); moreover, it is necessary to wait 
for the boiler to cool sufficiently for a man to 
enter the furnace to place the bomb in position. 

The Lister-Todd apparatus is mounted on a 


trolley and consists of a tank of a fog-making 
fluid and a_ petrol-driven compressor; the 
equipment was originally designed for dis- 
seminating aerosols of insecticides. The material 
usually used, Shell FR80 hydraulic fluid, will 
not sustain combustion and so can be safely 
used in a hot boiler. The procedure is to close 
all normal exits from the boiler and ther to 
blow the fog into the combustion area. If 
desired, the system can be pressurised up 0 
about 4 in. water gauge by using a hose con- 
nection from the plant. Very small leaks can 
then be detected. The standard model produces 
about 10,000 cub. ft. of fog per minute and so 
a boiler of 100,000 cub. ft. capacity would require 
10 minutes “ treatment.” In practice, however, 
most of the leaks become visible in the first 
three or four minutes. The equipment on Its 
three-wheeled trolley weighs 250 Ib. and so !s 
light enough to be moved easily anywhere in the 
boiler house. 
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GRAPHITE-ELECTRODE SALT-BATH FURNACES 


Constituting an important advance in electrically- 
heated salt-bath furnaces is the Efco-Upton 
“continuing *’ graphite-electrode unit recently 
introduced into this country by the Electric 
Resistance Furnace Company Limited, 161 
Queen’s-road, Weybridge, Surrey, and based 

n several years of research and proving 
tests by their associates, the Upton Electric 
Furnaces Company, Detroit 17, Michigan, 
US.A. A general view of a typical installation 
ig shown in Fig. 1. As in all electrode bath 
furnaces the resistance of the salt to the passage 
of an electric current between pairs of electrodes 
creates heat which maintains the salt molten. 
In the Efco-Upton equipment the current is 

d across the width of the rectangular bath, 
between the end faces of opposing pairs of elec- 
trodes. The name “continuing” signifies that 
it is possible to renew electrodes, which are 
submerged close to the base of the salt bath, 
without taking down any part of the furnace 
brickwork. 

The electrodes consist of cylindrical graphite 
rods which are fed horizontally through the walls 
of the furnace by means of a screw feed device, 
as they are consumed and while the furnace is 
in operation. The outside of the furnace at the 
point of entry of the electrodes on one side of the 
bath is shown in Fig. 2. The tread-plates seen in 
Fig. | have been removed. Fresh electrodes can 
be attached to the screw-feed mechanism, again 
without interrupting the operation of the furnace. 
The electrodes end flush with the lining of the salt 
bath and thus only the faces of the electrodes are 
exposed to the salt. Consequently electrode 


wear is reduced to a minimum and the entire 





Weighing 10 cwt., this portable shelter comprises 
a tubular frame covered with polyurethane-proofed 
nylon. 


HOSEPIPE 
ASSEMBLY DEVICE 


To speed the fitting and renewal of connections 
to hosepipes, the Consolidated Pneumatic Tool 
Company, Limited, 232 Dawes-road, London, 
S.W.6, have introduced the new piece of equip- 
ment shown in the illustration on the right. 

It consists of a 2} in. diameter single-acting 
spring-return cylinder with a 3 in. stroke piston, 
the cylinder being mounted on a baseplate with 
a hose clamping vice facing it. The two jaws of 
the vice are fitted with removable inserts to 
accommodate different diameters of hosepipe. 
Air control is achieved through a single-acting 
hand-operated valve to which is fitted an air 
flow regulator. Sleeves are supplied for the 
Piston rod to suit various types of hose fittings. 

Operation of the unit consists of gripping the 
hosepipe in the vice, fitting a hose connection 
to the piston rod and operating the air valve. 
Fitting is thus carried out in a moment and 
experience has shown that a connection can be 
adequately pressed home even in a high pressure 
reinforced hydraulic hose. 





Fig. 1 
furnace for the heat treatment of high-speed steel 


Submerged graphite-electrode salt-bath 


tools and dies. The resistance of the salt to the 
passage of an electric current between pairs of 
electrodes maintains the salt molten. 


operating depth of the bath is available as work 
space. The electrodes are water-cooled, ensuring 
that the molten salt does not leak out at the point 
of entry of the electrodes. 

With the special dense high-temperature 
bricks employed it is claimed that a lining life 
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Fig. 2 Tread-plate on one side of the furnace 
removed to show the point of entry of the hori- 
zontal screw-fed electrodes which are water- 
cooled, thus ensuring that the molten salt does not 
leak out at the point of entry of the electrodes. 


of from 12 to 18 months is achieved at high- 
speed steel hardening temperatures and of 
3 years on neutral hardening up to 1,000 deg. C. 
When used for aluminium brazing, a life of 
from 5 to 10 years is not uncommon. It is 
added that the special lining bricks used result 
in a negligible amount of salt absorption into 
the lining. This point is of particular import- 
ance when the salt employed is expensive. 


HANGAR OR MAINTENANCE BASE 


Portable 40,000 cub. ft. Shelter 


A lightweight portable shelter suitable for 
aircraft, vehicles or stored goods, consisting of 
a tubular light-alloy framework covered with 
polyurethane-proofed nylon, has been developed 
by Airborne Service Equipment Limited, Arterial- 
road, Southend-on-Sea. The shelter is equipped 
with base plates and designed so that it can be 
erected on rough ground, soft ground, pierced 
steel planking, or a hard surface. The base plates 
are secured by 16 simple ground bolts or metal 
pickets. 

The structure pivots on two central axles; 
hinged struts in opposite sections enable the 
whole of one side or the other to be raised to 
provide easy access large enough to take an 
aircraft. As the structure is counterbalanced, it 
is easily opened by one man; two men can open 
it in five seconds. In the closed position it is 
held rigid by a simple locking device. 

The prototype shown in the accompanying 
illustration measures 52 ft. 6 in. from back to 
front and 44 ft. between the axles. The maximum 
height is 25 ft. with 18 ft. clearance at the point 
of entry. 

Approximately 500 square yards of poly- 
urethane-proofed nylon are used to cover the 
structure. The fabric was chosen for its com- 


bination of very high strength and lightness in 


weight together with an ability to withstand 
repeated flexing as the shelter is opened and 
closed. The fabric is permanently waterproof; 
it remains supple even in extreme cold; it enjoys 
nylon’s immunity to rotting and attack by 
insects, and can therefore be used successfully 
in tropical countries. 

The total net weight of the shelter is about 
10 cwt. It can be packed into two wooden 
cases, one 5 ft. by 3 ft. by 3 ft., one 3 ft. by 2 ft. 
by | ft., and two canvas valises, each 11 ft. by 
1 ft. by 1 ft. The manufacturers estimate that 
the shelter can be erected from the packing cases 
in not more than three hours by a team of four 
men. 

A proofed nylon shelter of this size has 
upwards of 40,000 cub. ft. of useful storage 
capacity. It can easily accommodate three 
3-ton lorries and leave ample space for main- 
tenance work to be carried out on them. 
Alternatively, it can take an aircraft with a 
40 ft. wing span. 

A jet-propelled aircraft could be run up 
under the shelter if the nylon wall behind the 
jet blast were released with its special fittings. 
The manufacturers claim that an aircraft under 
the shelter could take off within 10 seconds of 
an alarm being given. 





Air pressure is used to force the connector or fitting into the hosepipe. 
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Continuing Plant and Equipment 


LIGHTWEIGHT PNEUMATIC TOOLS 


By arrangement with the Aro Corporation, 
Bryan, Ohio, U.S.A., Broom and Wade, Limited, 
High Wycombe, are now producing in this 
country a range of pneumatic equipment 
developed by the American company. Marketed 
under the name “ Aro-Broomwade,” the equip- 
ment comprises a range of lightweight hand tools, 
with ancillary equipment, and a pneumatic 
hoist, also of light weight and small size. 

The pneumatic drill is available in two types, 
pistol grip and lever, either of which can be 
supplied to run at 1,800 or 3,000 r.p.m. A self- 
centering chuck of 7% in. capacity is fitted as 
standard, and a 4 in. chuck is available if required. 
The pistol drill, which is 54 in. long, weighs 
14 lb., and the lever model, 6 in. long, has a 
weight of 14 Ib. 

A modification of the lever-controlled drill 
is available as a screwdriver or nut-runner. 
It runs at 1,800 r.p.m., has a push-button 
operated reverse gear, and an adjustable clutch 
which can be pre-set to the correct torque 
requirements, the clutch jaws disengaging auto- 
matically when the screw is driven as required. 
In its standard form the tool is equipped as a 
screwdriver, capable of driving screws up to 
No. 8 maximum size, but it is so designed as to 
be easily converted to a nut-runner. 

For use with these tools, or with any other 
hand tools, gauges or fixtures of relatively small 
size and weight, the Aro-Broomwade range 
includes two spring-type balancers, from which 
the tools can be slung ona cable. Both balancers 
are similar in appearance, and the spring tension 
can be adjusted very simply from outside the 
casing by means of a spanner (to increase it) or 
by depressing a spring with the thumb (to reduce 
the tension). A rubber cushion on the cable 
can be set so that the tool, when released from 
the operator’s hand, rises to any convenient 
position, ready for re-use. One balancer takes 
a load of 5 lb., the other will carry 10 lb. Both 
balancers are fitted with nylon-covered wire 
cable, which is easily replaced, and has a working 
length of 5 ft. in the 5 Ib. balancer and 6 ft. in 
the 10 lb. model. 


AUTOMATIC OPERATION 


An adaptation of the drill and screwdriver, 
the * Par-a-matic,” combines the rotary vane- 
type driving motor with a pneumatic feed 
cylinder to form a self-contained unit which 
can be used singly or in groups to carry out, 
under automatic control, a large variety of 
operations such as drilling, tapping, reaming, 
grinding, burring, wire brushing, screw driving 
or nut-running. A 4 in. chuck is fitted to the 
spindle, and there is a choice of seven free- 
running speeds, from 500 to 17,000 r.p.m. The 
feed cylinder is behind, and on the same centre 
line as, the motor, and the feed can be controlled 
over the range # to 2 in. at a speed of 0 to 8 in. per 





Fig. 1 
Broomwade 


(right) Aro- 
pistol-type 
pneumatic drill, 7% in. or 


} in. capacity. 


Fig. 2 (left) Lever-type 

drill. The screwdriver is 

similar, but fitted with 

reverse gear and screw- 
chuck. 


Fig. 3 (right) Vane-type 
pneumatic hoist of 10 cwt. 
capacity. 





second. A thrust of 160 Ib. can be developed. 
The unit is 2 in. diameter and has an overall 
length of 134 in. retracted, and 154 in. extended. 


HOISTING 

The Aro-Broomwade pneumatic hoist shares 
with the hand tools the features of light weight 
and small size. Powered by a vane-type air 
motor, the hoist is 104 in. long and 5 in. diameter. 
It can be supplied either with “ pull-cable ” or 
pendant control; in the latter form a small 
control box is suspended at a convenient level 
above the floor and the hoist is controlled by 
two small throttle-type levers. With pull- 
cable control the hoist weighs 29 lb. and with 
pendant control, 34 lb. 

Both the suspension hook and the load hook 
are of the safety type, and over-travel in either 
direction is prevented by an adjustable chain 
stop. The automatic brake is arranged to 
lock when power is shut off, and to remain on 
in case of air supply failure. In such circum- 
stances the load will remain suspended, but it 
can be lowered safely by the throttle control. 

The hoist is produced as standard with a 
capacity of 10 cwt. and a lifting speed of 25 ft. 
per minute. A | ton model is also available. 


Buffalo. 


With a ground pressure 
of 2} lb. per sq. in. the 
Water Buffalo can operate 
in marshland or even: in 


water up to 4 ft. deep. 
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SMALL CAPSTAN 


LATHE 


Murad Developments, Limited, Stocklake, Ayles- 
bury, have introduced a small capstan lathe 
which is of interest not only for its mechanical 
features, but also because it is offered for sale 
at a low price. Three models are available. 
Basically the machine is a 5 in. centre lathe, 
with a short, substantial spindle carrying dead- 
length collets capable of gripping up to } in. 
diameter bar. There are six spindle speeds, 
from 355 to 4,000 r.p.m. in three groups of two, 
the drive being by V-belt from a two-speed motor 
mounted in the base. A cross-slide is provided, 
with tool posts 4} in. apart, and a movement of 
44 in. across the bed. The turret slide will 
admit 10 in. between the front of the collet and 
the turret face, and has a 4 in. working stroke. 
Model *“* OA” has a lever-operated collet and 
hand feeds to the turret slide. Model “ OB” 
has the same type of collet control, but is 
equipped with three rates of power feed to the 
turret slide. On model “* OC” the power feed 
to the turret is supplemented by pneumatic 
controlled operation of the collet and bar feed. 


MARSH TRUCK 


For use in the very marshy areas north of Basra city, the Basra Petroleum 
Company, Limited, are using a crawler tractor known as the Water 
The vehicle, which is marketed by 
Scotstoun, is equipped with Cuthbertson tracks, 3 ft. wide, made of 


Albion Motors Limited, 
flexible rubber. With this arrangement the 
ground pressure is only 2} lb. per sq. in. In the 
area concerned the water lies about 18 in. below 
the clay surface which is therefore virtually 
afloat. 

The Water Buffalo has a water-tight steel hull 
and is able to move in water up to 4 ft. deep. 
On the deck, loads of 3 tons can be carried and 
a Slipe trailer can be hauled. (The Slipe trailer 
has retractable wheels and can be used as 4 
sleigh.) The rubber tracks are sufficiently 
flexible to envelop ground irregularities and so 
the tracks do not ride on high spots. It is this 
fact that gives the vehicle its great ground 
adhesion. 
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Easy Assembly 
Leads to Economy 


The increasing size of the boilers now being 
installed in British power stations has led to 
the replacement in the new Wakefield B power 
sation of the scaffolding normally used for 
inspection and light repairs by a movable 
platform. Assembly time and manpower are 
thus reduced and the danger from falling slag 
is eliminated. 

This platform, which has been developed 
jointly by Foster Wheeler, Limited, London 
and Non-Corrosive Metal Products, Limited, 
Yiewsley, is shown in the accompanying illus- 
tration. It consists of four light-alloy sections 
which constitute a staging 15 in. wide round the 
furnace walls and also allow access to the roof 
when in the highest position. The sections, 
which are easily manhandled, are interlocked 
during assembly to form a single unit in the 
shape of an open square. This is raised and 
lowered manually, the lifting tackle being 
operated from each corner of the platform. 
Articulated joints between the sections allow for 
acertain amount of uneven working of the lifting 
tackle without throwing an undue load on 
any suspension wire. 

The platform is suspended by steel wire ropes, 
which are attached to four light-alloy davits, 
these davits being assembled in four access 
openings in the upper part of the furnace. 
The desirable size of these openings is about 
54 in. high by 21 in. wide, and in arranging 





An automatic-cycle mechanism is now available on 
the Taylor 9 in. wet belt grinding machine. 


them care has been taken 
to ensure that the mini- 
mum uncooled furnace 
wall surface is presented 
when the boiler is in 
operation. The davits 
are designed so that the 
platform sections and 
personnel can _ pass 
through them when en- 
tering or leaving the fur- 
nace. They are fitted 
with service winches 
which are used during 
the assembly of the plat- 
form. Electric flood- 
lights in swivel mount- 
ings are fitted to the 
davits for illuminating 
the interior of the fur- 
nace during maintenance 
operations. The weight 
of the empty platform 
is counterbalanced, thus 
relieving part of the 
ultimate load on _ the 
davits and lifting tackle. 

The platform is 
assembled by fitting the 
four davits in the access 
openings and launching the main sections 
into the spaces between opposite pairs. The 
shorter transverse sections are then passed 
into the furnace and are connected to the 
adjacent ends of the main sections, thus forming 
an open square. The reverse procedure is used 
during dismantling. If required, the main 
sections can be used by themselves. Where 
the upper part of the furnace is constricted by, 
for instance, a slag screen, means are provided 
so that the platform can be moved close to the 
wall below the consequent projection. 
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BOILER FURNACE INSPECTION PLATFORM 





Light-alloy platform for servicing boiler furnaces, thus enabling time and 
manpower to be economised and safety to be increased. 


To comply with the stringent safety regulations 
the davits are provided with bars to prevent 
personnel from falling into the furnace when the 
platform is in the lowered position as well as 
during assembly and dismantling. The platform 
also has handrails, kickplates and a non-slip 
floor, while special precautions have been taken 
to guard against corrosive conditions inside the 
furnace. The platform is assembled in the upper 
part of the furnace adjacent to the roof, thus 
enabling slag to be cleared before work is 
begun further down. 


AUTOMATIC CYCLE WET BELT GRINDER 


When Taylor Tools and Supplies Limited, 
Atlantic-street, Altrincham, Cheshire, introduced 
their 9 in. wet belt grinding machine it was avail- 
able with hand control only, but as stated at the 
time (ENGINEERING, November 23, 1956, page 
668), the design allowed for the fitting of an 
automatic-cycle mechanism. This equipment is 
now available. As shown in the illustration, 
the machine has a T-slotted table on which any 
suitable work-holding fixture can be mounted. 
Once the work is in position, and clamped, the 
grinding cycle is automatic. 

Feed is by means of a cam, which traverses 
the table to the belt, the cam profile giving rapid 
approach, slower feed and quick withdrawal. 
While the feed is operating, the table oscillates 
on a short stroke to prevent localisation of wear. 
The stroke is variable in length, and there are 
three speeds of oscillation. Rotation of the 
feed cam is from the oscillating stroke of the 


LOOKING AT ROTATING PARTS 


The strobo-tachometer made by C. F. R. Giesler, Limited, Islington, 
instrument, 
Stroboscope and as a tachometer, for measuring the speeds of rotating 
( In addition to the normal lamp supplied 
with the instrument it is possible, by means of a socket provided, to 
drive a high powered stroboscope for photographic purposes. 
Instrument is used alone, a shaft driven contactor unit can be attached 
synchronism of the stroboscope with the rotating machinery 
The speed range is 150 to 13,000 r.p.m. and the duration 
The illustration shows the instrument complete 


London, N.1, is a portable, mains-driven 


and reciprocating mechanisms. 


to give 
under test. 
of flash is 5 microseconds. 


With extension lead and lamp. It weighs 20 Ib. 


’ The company say that the instrument will be of special value to the 
sers of the Davy portable balancing equipment when, during balancing 
ie shaft centres of the test rotor may not be accessible, and it is 


On site, t} 


usable as a 


When the 


thus not possible to apply the normal breaker head (shaft driven contactor). 





table, through a cam-plate and pawl, and this 
provides a means of altering the rate of feed; 
the cam profile can also, of course, be designed 
to provide any required rate. A pneumatic 
run-out enables the table to be loaded and 
unloaded on the left-hand side well clear of the 
abrasive belt. 

The cycle is simple. As soon as the work is 
loaded and clamped, a thumb-wheel above the 
cam is used to engage the automatic feed, and 
this also starts the reciprocating motion. After 
completion of the feed movement the table with- 
draws from the belt and comes to rest. Move- 
ment of a lever in front of the machine runs the 
table out to the left for work loading. Reverse 
movement of this lever returns the table to the 
operating position and re-engages the feed. The 
feed cycle times can be varied from 10 seconds 
to approximately 60 seconds to suit the class 
and size of work in hand. 
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NOTICES OF MEETINGS 


Antiquarian Horological Society 
LONDON 
** Clock Escapements,”’ by W. J. ie 7 Science Museum, 
South Kensington, S.W.7. Fri., Feb. 14, 7 p.m. 


Association of Supervising Electrical Engineers 
BRADFORD 

Films on “Calder Hall Construction.’ om Branch. 

Midland Hotel, Bradford. Wed., Feb. i2, 7.30 p.m. 


British Institution of Radio ~herea 
NEWCASTLE-UPON-TYNE 
Various short papers by students. 
Neville reed 
Feb. 12,6 p 
WOLVERHAMPTON 
‘Industrial Applications of Radio Isotopes,’ by R. F. 
Armitage. West Midlands Section. Wolverhampton Tech- 
—_ ae Wulfruna-street, Wolverhampton. Wed., Feb. 
2, 7.15 p.m. 


North Eastern Section. 
Westgate-road, Newcastle-upon-Tyne. Wed., 


Building Centre 
LONDON 
Films on “* 


Weereesine etry areal ‘ 
Tretol Ltd. 


Wed., Feb. 12, 12.45 p.n 
Cheaical Society 


exhibited by 


CAMBRIDGE 
** Physical Chemistry of Detonation,” 
Cambridge Branch. 
field-road, Cambridge. 
LEEDS 
“High Pressure Chemistry,” 
Leeds Branch. 
Leeds. 


by Dr. T. L. Cottrell. 
University Chemistry Laboratory, Lens- 
Mon., Feb. 10, 5 p.m. 


by Professor D. M. Newitt. 
Chemistry Lecture Theatre, The University, 
Mon., Feb. 10, 6.30 p.m. 


Engineers’ Guild 
LONDON 


Luncheon Meeting. Metropolitan Branch. 
Club, Northumberland-avenue, W.C.2. 
GLASGOW 
Luncheon Meeting. ‘* Oil Distribution,” 
West of Scotland Branch. 
Mon., Feb. 10, 12.45 p.m. 


Illuminating Engineering Society 
MANCHESTER 
* Lighting at London Airport,”’ by J.G. Holmes. Manchester 
Centre. Offices of the North Western Electricity Board, 
Town Hall, Manchester 2. Thurs., Feb. 20, 6 p.m.* 


Incorporated Plant Engineers 


Constitutional 
Wed., Feb. 12, 1 p.m. 


by R. H. Munro. 
Georgic Restaurant, Glasgow. 


BRISTOL 
“ Oil Firing,’ by Dr. G. J. Gollin. Western Branch. 
Hotel, Bristol. Wed., Feb. 12, 7.15 p.m. 

DUNDEE 
“Industrial Drying Equipment and Cloth-Finishing Machin- 


Grand 


ery,” by R. S. Laurie. Dundee Branch. Mathers Hotel, 
Dundee. Mon., Feb. 10, 7.30 p.m. 

LIVERPOOL 
““Non-Ferrous Welding,” by E. A. Foreman. Merseyside 
and North Wales Branch. Exchange Hotel, Liverpool. 
Thurs., Feb. 13, 7 p.m. 

MANCHESTER 


** Modern Trends of Lighting in Industry,” by A. Wilcock. 
Manchester Branch. Engineers’ Club, Albert-square, Man- 
chester. Tues., Feb. 11, 7.15 p.m. 


NOTTINGHAM 
“The New Clifton Bridge,” by R. M. Finch. East Midlands 
Branch. County Hotel, Theatre-square, Nottingham. Wed., 


Feb. 12, 7 p.m. 
Institute of Fuel 
MANCHESTER 


“Case Histories,” by G. Gill. North Western Section. 
Engineers’ Club, Albert- -square, Manchester. Wed., Feb. 12, 
2.30 p.m. (Preceded by a members’ luncheon at | p.m.) 


Institute of Marine Engineers 
BIRMINGHAM 
Annual General Meeting. ‘* Marine Electrical Installation: 
A.C. Supply,” by A. N. Savage. West Midlands Section. 
Birmingham Exchange and Engineering Centre, Stephenson- 
place, a Thurs., Feb. 13, 6.30 p.m. 
BRISTO 
"i eine of Tug Boats,” by G. S. Selman. 
England Section. Grand Hotel, 
7.30 p.m. 
GLASGOW 
Annual General Meeting. “Nuclear Steam Propulsion for 
Merchant Ships,” by . R. Wootton. Scottish Section. 
39 Elmbank-crescent, Glasgow, C.2. Wed., Feb. 12, 7.30 p.m. 


Institute of Metals 


West of 
Bristol. Mon., Feb. 10, 


GLASGOW 
“Recent Developments in the Foundry,” by Dr. D. V. 
Atterton. Scottish Local Section. 39 Elmbank-crescent, 
Glasgow, C.2. Mon., Feb. 10, 6.30 p.m. 


Institute of Physics 
LONDON 
** Analysis of Wreckage in Aircraft Accident Investigation,” 
oy 2. Ripley. Non-Destructive Testing Group. Fri., 
Feb. 14, 6 p.m.* 
Discussion on ** The ee, Examination.” 
Group. Wed., Feb. 12, 5.30 p.m 
NOTTINGH HAM 
‘Current Research at British Thomson-Houston Co. Ltd., 


Education 


by L. J. Davies. Midland Branch. Physics Binet coal 
The University, Nottingham. Thurs., Feb. 13, 3 p.m. 
SHEFFIELD 


** Thermonuclear Power,’ by R. S. Pease. Yorkshire Branch. 
Physics Department, The University, Sheffield. Wed., Feb. 12, 
5 p.m. 


Institute of Road Transport Engineers 
BIRMINGHAM 
** Maintenance of Commercial and Passenger Vehicles,’ by 
W.P. James. Midlands Centre. Birmingham Exchange and 
Engineering Centre, Stephenson-place, Birmingham. Tues., 
Feb. 11, 7.30 p.m. 
CARDIFF 
“Machining and Inspection Methods in the Manufacture 
of Heavy Commercial Vehicles,” by R. P. Chilton. South 
Wales Centre. South Wales Institute of Engineers, Park- 
place, Cardiff. Fri., Feb. 14, 7 p.m. 
MANCHESTER 
** Battery Manufacture and Maintenance,” by a representative 
of Chloride Batteries Ltd. East Regional Centre. Houlds- 
worth HallgDeansgate, Manchester. Mon., Feb. 10, 7.30 p.m. 


Institution of Civil Engineers 
LONDON 
“Design and Construction of Concrete Roads Overseas,” by 
A. R. Collins and D. R. Sharp. Tues., Feb. 11, 5.30 p.m.* 


Institution of Electrical Engineers 
LONDON 


Discussion on “* The Herbert Report and the 1957 Act,” 
opened by E. R. Wilkinson. Mon., Feb. 10, 5.30 p.m.* 
Faraday Lecture on ** The Electrification of the British Rail- 
ways,”” by the late G. H. Fletcher, delivered by R. Ledger. 
Saat Hall, Westminster, S.W.1. Wed., Feb. 12, 6 p.m. 
(admission by ticket.) 

*Supply-Voltage and Current Variations Produced by a 
60 ton Three-Phase Electric-Arc Furnace,” by Dr. B. C. 
Robinson and A. 1. Winder. Utilization and Supply Sections. 
Thurs., Feb. 13, 5.30 p.m.* 

BELFAST 
* Electricity in Modern Commercial Horticulture,” by C. A. 
Cameron Brown and A. W. Gray. Northern Ireland Centre. 
David Kerr Buiiding, Queen’s University, Belfast. Tues., 
Feb. 11, 6.30 p.m: 

CARDIFF 
** Generation of Electricity in the London Area,” by H. V. 
Pugh. Western Centre. South Wales Institute of Engineers, 
Park- spose, Cardiff. Mon., Feb. 10, 6 p.m.* 


KETTER 
** 275 kV Transmission Lines,’ by J. D. Pierce. East Midland 
Centre. George Hotel, Kettering. Thurs., Feb. 13, 7.30 p.m. 


NEWCASTLE-UPON-TYNE 
“Supply-Voltage and Current Variations Produced by a 
60 ton Three-Phase Electric-Arc Furnace,” by Dr. B. C. 
Robinson and A. I. Winder. North Eastern Centre. Neville 
ery Westgate-road, Newcastle-upon-Tyne. Mon., Feb. 10, 
6.15 p.m. 


Institution of Engineering Designers 
NEWCASTLE- UPON-TYNE 
“A Review of Modern Techniques and Materials for the 
Designer,’ by J. Christie and F. A. Roberts. North East 
Branch. 6 Higham-place, Newcastle-upon-Tyne. Mon., 
Feb. 10, 7.15 p.m 


Institution of Engineers and Shipbuilders 
in Scotland 
GLASGOW 


“* Welded Ship Construction: Records of Common Fractures 
and Their Causes,”’ by H. R. Gibbs and G. M. Boyd. Tues., 
Feb. 11, 6.30 p.m.* 


Institution of Heating and Ventilating Engineers 
CARD IFF 
* Testing of Heating and Air-Conditioning Plant,” by W. C. 
Ramsay. South Western Branch. Offices of the General 
Electric Co., Ltd., Cardiff. Tues., Feb. 11, 6.30 p.m. 


Institution of Locomotive Engineers 
LONDON 
** Experience with the Steel Fireboxes of the Southern Region 
Pacific Locomotives,” by M. G. Burrows and A. L. Wallace. 
Institution of Mechanical Engineers, | Birdcage-walk, S.W.1. 
Wed., Feb. 12, 5.30 p.m.* 


Institution of Mechanical Engineers 
LONDON 
** Air Suspension for Road Vehicles,” by J. Sainsbury. 
mobile Division. Tues., Feb. 11, 6 p.m.* 
** Application of Servo-Mechanism Analysis to Fuel Control 


Auto- 


Problems,’ by J. O. N. Lawrence and R. D. Powell. In con- 
junction with the Applied Mechanics Group. Fri., Feb. 14, 
6 p.m.* 

LUTON 
** Corrosion Prevention in Automobile Bodies,’ by T. P. Hoar. 


Luton A.D. Centre. 

7.30 p.m. 
MANCHESTER 

* Experiments with Internal-Combustion Engines,’ by R. C. 

Cross. North Western A.D. Centre. Engineers’ Club, 

Albert-square, Manchester. Thurs., Feb. 13, 7.15 p.m. 
NORWICH 

“The Jaguar Engine,” by W. M. Heynes. Eastern Branch. 

Assembly House, Norwich. Tues., Feb. 11, 7.30 p.m. 


Institution of Production Engineers 

CHATHAM 

** Unconventional Tooling,” by S. E. Kirk. 

Sun Hotel, Chatham. Thurs., 
SHEFFIELD 

*“* Automation in the Steel Industry,” 

Sheffield Section. 

6.30 p.m. 


Town Hall, Luton. Wed., Feb. 12, 


Rochester Section. 
Feb. 13, 7.30 p.m. 


by Dr. R. H. Baulk. 
Grand Hotel, Sheffield. Mon., Feb. 10, 


The address and telephone number of the headquarters of each institution are given below. 
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Institution of Public Health Engineers 
LONDON 
“Effects of Afforestation upon Rainfall and Run. off,” 
A.J. Rutter. Caxton Hall,S.W.1.  Thurs., Feb. 13, 6p.m 


Institution of the Rubber Industry 
LONDON 
“* Moulding,” by J. Mann, at 5.30 p.m. “* Char acteristics f 
Accelerated Sulphur Vulcanisation of Natura! Rubber,” bi 
B. Ellis and G. N. Welding, at 7 p.m. 26 Portland-place’ Ww.) 
Tues., Feb. 11, 7 p.m. 
Institution of Structural Engineers 
LONDON 
“* Web Buckling and the Design of Web-Plates,” 
Rockey. Thurs., Feb. 13, 6 p.m.* 


Junior Institution of Engineers 


by 


by Dr. K.¢, 


LONDON 
** Method Study,” by W. J. Kease.  Fri., Feb. 14, 7 p.m, 
Liverpool Engineering Society 
LIVERPOOL 
Repetition of the Institution of Mechanical Engineery 
Thomas Lowe Gray Lecture: ‘“* Machinery in C Ar Pee 
Passenger Ships,’ by E. L. Denny. Wed., Feb. 12 


Liverpool Metallurgical Society 
LIVERPOOL 
* Wear in Cast Iron,” by Dr. H. T. Angus. 9 The Temple, 
24 Dale-street, Liverpool. Thurs., Feb. 13, 7 p.m 


Manchester Association of Engineers 
MANCHESTER 
** Models in Engineering,” 


by Professor J. A. L. Mathieson, 
Engineers’ Club, Manchester. 


Fri., Feb. 14, 6. s Pp. m. 


Newcomen Society 
LONDON 
** Land Measurement in the Sixteenth Century,” 
Wed., Feb. 12, 5.30 p.m. 


Non-Destructive Testing Society of Great Britain 
BIRMINGHAM 

** Non-Destructive Testing in Heavy Industry,” by M. R. 

Piercey. Birmingham Branch. Birmingham Exchange and 

Engineering Centre, Stephenson-place, Birmingham. Sat., 

Feb. 15, 10.30 a.m. 


Reinforced Concrete Association 


by D. Chilton, 


LONDON : 
**Grouted Concrete Construction,” by Dr. S. a 
11 Upper Belgrave-street,S.W.1. Wed., Feb. 12, 6 p.m 


Royal Aeronautical Society 
LONDON 
** Application of the Theory of Stability in Structural Design,” 
by H. L. Cox. Institution of Mechanical Engineers, | Bird- 
cage-walk, St. James’s Park, S.W.1. Thurs., Feb. 13, 6 p.m.* 
Royal Society of Arts 
LONDON 


*“*Some Lines of Research in -emmanmel 
Beer. Wed., Feb. 12, 2.30 p.m 


Royal Sentient Society 


* by Sir Gavin de 


LIVERPOOL 
* Operations Research in the U.K. and the U.S.,” by B. H. P. 
Rivett. Merseyside Industrial Applications rie Royal 
Institution, Colquitt-street, Liverpool. Tues., Feb. 11,7 p.m.* 


Royal United Service Institution 
LONDON 
“History of Trade Unions,” 
Feb. 12, 3 p.m. 


Sheffield Metallurgical Association 
SHEFFIELD 
** Use of Refractories by Steel Co. of Wales,” by G. M. Work- 
man. B.I.S.R.A. Laboratories, Hoyle-street, Sheffield. Tues., 
Feb. 11, 7 p.m. 


Society of Instrument Technology 


by Sir Tom O'Brien. Wed., 


LONDON ) , ; : 
** Study of Non-Linear Systems Using a Time Series Method, 
by Dr. G. L. d’Ombrain. Manson House, Portland-place, 
W.1. Thurs., Feb. 13, 7 p.m.* 


West of Scotland Iron and Steel Institute 
GLASGOW 
** High-Temperature Testing,” 
6.45 p.m. 


by J. Glen. Fri., Feb. 14 


Meetings 


in the headquarters town are held there unless otherwise stated. Particulars for this column should 
reach the Editor not later than Monday morning in the week preceding the date of the meeting. 


* An asterisk is placed where it is understood that tea is available prior to the time stated. 


Antiquarian Horological Society. Apply to E. J. Tyler, 95 
Barnfield-avenue, Kingston-on-Thames. 

Association of Supervising Electrical Engineers, 
square, London, W.C.1. (LANgham 5927.) 

British Institution of Radio Engineers, 9 Bedford-square, 
London, W.C.1. (MUSeum 1901.) 

Building Centre, 26 Store-street, London, W.C.1. 
5400.) 


23 Bloomsbury- 


(MUSeum 


Chemical Society, Burlington House, Piccadilly, London, W.1. 
(REGent 0675.) 

Engineers’ Guild, 78 Buckingham-gate, London, S.W.1. (ABBey 

Illuminating est Society, 32 Victoria-street, London, 
S.W.1. (ABBey 5215 

Incorporated Plant iets, 12 The Parade, Solihull, Warwick- 
shire. (Solihull 1111.) 

Institute of Fuel, 18 Devonshire-street, Portland-place, London, 
W.1. (LANgham 7124.) 

Institute of Marine Engineers, Memorial Building, 76 Mark-lane, 
London, E.C.3. (ROYal 8493.) 


Institute of Metals, 17 Belgrave-square, London, S.W.1. 
(BELgravia 3291.) 
Institute of Physics, 47 Belgrave-square, London, S.W.1. 


(BELgravia 6111.) 

Institute of Road Transport Engineers, 
London, S.W.1. (ABBey 6248.) 

Institution of Civil Engineers, Great George-street, 

W.1. (WHItehall 4577.) 

Institution of Electrical Engineers, Savoy-place, Victoria-embank- 
ment, London, W.C.2. (TEMple Bar 7676. 

Institution of Engineering Designers, 38 Portland-place, London, 
Ww LANgham 8847.) 

Institution of Engineers and Shipbuilders in Scotland, 39 Elm- 
bank-crescent, Glasgow, C.2. (Central 5181.) 

Institution of Heating and Ventilating Engineers, 49 Cadogan- 
square, London, S.W.1. (SLOane 3158.) 


69 Victoria-street, 


London, 


Institution of Locomotive Engineers, 28 Victoria-street, London, 
(ABBey 6672.) 


Institution of Mechanical Engineers, 1 Birdcage-walk, St. James's 
Park, London, S.W.1. (WHItehall 7476.) c 

Institution of Production Engineers, 10 Chesterfield-street, 
London, W.1. (GROsvenor 5254.) 

Institution of Public Health Engineers, 
London, S.W.1. (VICtoria 3017.) 

Institution of the Rubber Industry, 4 Kensington Palace-gardens, 
London, W.8. (BAYswater 9101.) 

Institution of Structural Engineers, 11 Upper Belgrave-street, 
London, S.W.1. (SLOane 7128.) 

Junior Institution of Engineers, Pepys House, 14 Rochester-row, 
London, S.W.1. (VICtoria 0786.) 
Liverpool Engineering Society, 9 The Temple, 24 Dale-street, 
Liverpool 2. (Central 3717.) ; 
Liverpool Metallurgical el Greenhithe, 
St. Helens, Lancs. (St. Helens 5879.) 
Manchester Association of Engineers, 
chester 2. (Central 1717.) 

Newcomen Society, Science Museum, Exhibition-road, London, 
S.W.7. (KENsington 1793.) 

Non-Destructive Testing Society of Great Britain, 2 2 Tomswood- 
terrace, Barkingside, Essex. (HAInault 5488.) 

Reinforced Concrete Association, 94-98 Petty France, London, 
S.W.1. (ABBey 4504.) 

Royal Aeronautical Society, 4 Hamilton-place, London, w.l. 
(GROsvenor 3515.) 

Royal Society of Arts, John Adam-street, 
Ww. (TRAfalgar 2366.) 

Royal Statistical Society, 21 Bentinck-street, 
(WELbeck 7638.) 

Royal United Service Institution, Whitehall, 
(WHitehall 5854.) Doc! 
Sheffield Metallurgical Association, 

Sheffield 10. (Sheffield 62144.) 
Society of Instrument Technology, 
London, W.1. (LANgham 4251.) 
West of Scotland Iron and Steel Institute, 39 Elmbank-crescent, 
Glasgow, C.2. (Central 5181.) 


118 Victoria-street, 


Grosvenor-road, 


18 Booth-street, Man- 


Adelphi, London, 

London, W.1. 
London, S.W.1. 
66 Ringstead-crescent, 


20 Queen Anne-street, 








E} 








by 


s of 
by 
NI, 


ers” 
nnel 


ple, 
son. 


ton. 


and 
Sat., 


dion. 


gn,” 
3ird- 
.m.* 


n de 


1. P. 
oval 
).m.* 


/ork- 
ues., 


od,” 
lace, 


mes’s 
treet, 
treet, 
dens, 
treet, 
-row, 
treet, 
road, 
Man- 


ndon, 


scent, 
street, 


scent, 





ENGINEERING February 7, 1958 


Companies in the News 


International Stature 


The vast growth of N. V. Philips’ Gloeilampen- 
fabrieken of Eindhoven during the past decade 
is a striking example of international enterprise. 
It is already many years since they outgrew the 
tiny Dutch market and they have now built a 
complex world-wide empire in the highly com- 
petitive electronics industry. In 1957 the group’s 
total turnover reached 842 million dols. and made 
a profit of 53 million dols. after tax. Their 
several hundred factories in 32 countries con- 
stitute a manufacturing capacity far larger 
than any of their competitors outside the 
United States. The largest American firm, the 
General Electric Company, has a turnover five 
times that of Philips but neither G.E. nor any 
other large concern in the electronics field can 
match Philips’ rate of expansion. 

During 1957 Philips increased sales by over 
19 per cent. They invested in new plant and 
equipment at a rate which, expressed as a 
percentage of sales, was probably substantially 
higher than that of any of their competitors. 
In the past five years they have invested about 
250 million dols. in new plants and research 
laboratories in various countries. At present 
they are building a 380,000 dol. plant at Loni 
in India, 120 miles south-east of Bombay. In 
Western Europe they have just opened a huge 
record manufacturing plant and completed the 
first stage of a research centre at Hamburg in 
West Germany. They are building or planning 
plants in Mexico, Colombia, Argentine and Chile. 
Latin America is rated second only to Western 
Europe as a market for the group’s products. 

The manner in which product policy has 
evolved is an object lesson in technological 
adaptation. In the last century they were 
making electric bulbs and fought competitors in 
world markets for electric light bulbs throughout 
the inter-war periods. In 1935 they were already 
working on nuclear research, having acquired 
the patents of Enrico Fermi, and just before the 
last war they were developing a range of nuclear 
instruments. They can now provide instruments 
for a complete nuclear plant, representing 
25 per cent. of the total cost. They are deep in the 
guided missile field. In the radio, television and 
record player markets they are the largest and 
most competitive suppliers in Europe. Their 
progress, to 154,000 employees, has _ been 
electrifying. The fact that they employ 11,000 
on scientific research work (about 3,000 are 
Ph.D.s absorbed on basic research) places the 
group in a leading position in the world of 
electronics and instrumentation. 


As Good As the Next 


Expressing his belief that the general rate of 
productivity of his group of companies would 
Increase, Mr. John Brockhouse, chairman of 
J. Brockhouse and Company, Limited, attacked 
those who run down the British effort and 
performance : “... it has become a popular 
pastime to denigrate both management and 
workmen in Britain. In my experience we have 
in this country as good a cross-section as is to 
be found anywhere.”” The Brockhouse group 
of companies cover a very wide field of engi- 
neering, including castings, fabrication, oil 
burners, agricultural machinery, hydraulic trans- 
Missions and a host of other products in the 
general engineering field with ramifications in the 
United States, Canada and South Africa. Mr. 
Brockhouse states his faith in the future and the 
expenditure of £1-7 million in the past four 
years On capital improvements should pay off 
under the keenly competitive conditions now 
developing. 

Marshall Sons and Company Limited report 
4 reduced profit for the year ended at Septem- 
ber 30, but no lack of confidence. The fall in 
Profits is attributed to the continued rise in the 
Cost of wages and materials and the hope 


expressed that this will now become more stable. 
Product-wise there has been a good recovery. 
Thé new “ Track-Marshall” crawler tractor has 
been well received, their range of tea-preparing 
machinery widened by reciprocal manufacturing 
arrangements, the turnover in wire and tube 
drawing equipment substantially expanded and 
a new product—" sea-water distillation plant of 
the most modern type ”’—manufactured in 
collaboration with an American company, has 
got off to the fine start of a large order. 


Rolling with Confidence 


The prospects for rolled steel products are 
expected to be very bright indeed by two of 
the largest manufacturers in the country, John 
Summers and Sons in North Wales and Colvilles 
in Scotland, who are respectively the largest 
suppliers of strip mill sheets and heavy plate to 
British industry. In their assessment of the 
future, the directors of Colvilles note the marked 
increase in the demand for the wide range of 
products of the group in the home and export 
market and the fact that “* the activity in ship- 
building, the expansion in transport and refining 
of oil, and the development in the chemical 
industry and in the uses of nuclear energy should 
all help to ensure that this demand continues 
strong.” The company spent nearly £20 million 
on a first stage of expansion and modernisation 
which is scheduled to be completed this year 
at a cost of £25 million. A second stage of 
development costing £40 million has been 
approved in order to replace with modern 
equipment mills which are nearing the end of 
their profitable life and to increase the capacity 
for coke, pig iron and steel. When the plan is 
completed, Colvilles will have increased steel 
capacity from 1-97 million tons (output in 1956) 
to 2-5 million tons, pig iron capacity from 
742,000 tons to 1-4 million tons and coke 
capacity from 687,000 tons to 1-25 million tons. 

Mr. Richard F. Summers, the chairman of 
John Summers, takes a most confident view of 
the outlook for light rolled products. He 
disputes, perhaps a little surprisingly but cor- 
rectly enough in the light of the past six months’ 
experience, the idea that existing credit res- 
trictions will ease the pressure on demand for the 
company’s products: “ As far as the flat product 
side of the industry is concerned,” he said, 
“the demand is still very brisk and it is once 
more a question of having to turn away orders. 
Naturally we are constantly trying to assess 
the future trend of demand, and at present we 
see no reason to expect any marked change.” 
Output last year totalled 1-29 million tons of 
ingots and is anticipated to rise to between 
1-6 and 1-7 million tons by the end of 1959. 

Taking a long view, there is little doubt that 
Colvilles and John Summers are right in their 
anticipation of increased demand. On _ the 
shorter term, however, falling commodity prices, 
and the Government’s deflationary measures, 
may well bring about a sharp fall in demand 
for light strip and sheet later this spring. 


Lloyds on Dollar Lending 


The bank chairmen’s annual reviews this year 
have been more than usually cautious, which 
is saying a great deal. They have been mainly 
historical in style, tracing through the economic 
consequences of the Suez crisis and the rise in 
Bank Rate. Those who have mentioned the 
recent crisis at the Exchequer have favoured 
Mr. Thorneycroft’s attitude on Government 
spending. One of the more penetrating reviews 
has been that of Sir Oliver Franks, chairman 
of Lloyds Bank Limited. 

Sir Oliver has emphasised that although the 
international reserves to finance world trade 
have increased over the last 20 years by just 
over 100 per cent., world trade itself has gone 
up by about 400 per cent. He thinks that it is 
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therefore a question to be considered whether 
they are now spread so thinly that the shortage 
of reserves could aggravate other deflationary 
tendencies thereby making a minor recession 
(he must have in mind the United States economy) 
into a bigger one. In addition, nearly half the 
total of these reserves is held by the United 
States and Germany. The United Kingdom 
has only 4 per cent. of the world total although 
sterling finances something like 40 per cent. 
of international trade. 

He goes on to say that once this country has 
increased its reserves substantially by its own 
efforts the question must arise of further fortify- 
ing international reserves by some kind of 
stabilisation operation. He considers both the 
possibility of a stabilisation loan for sterling 
from the United States and a more international 
approach through the International Monetary 
Fund. He thinks that there is much to be 
said for the latter solution by which the Fund 
will become a sort of super-central bank operating 
with rather more flexible articles of association 
than it has at present. Countries would have to 
be prepared, however, to deposit exchange 
reserves with the Fund and treat the Fund’s 
certificates of indebtedness as exchange reserves, 
a system already in operation in E.P.U. 


Paying for Change 


The problem of financing expansion is never 
simply solved except out of profits ploughed 
back, but the company with good reserves is very 
seldom found in industries where the pace of 
technological change is rapid. Research and 
development cost far too much to permit an 
adequate accumulation, especially in the case of 
companies in electronic engineering where the 
slightest technical advance makes a heavy call 
on both electrical and mechanical resources. 
So far this has been masked by the important 
assistance firms have received from Government 
development contracts. The sharp reduction 
in funds from this quarter will have deep reper- 
cussions and already some companies are feeling 
the pinch. 

The chairmen of two outstanding companies 
in this field make instructive comments on 
both the nature and the magnitude of this 
problem. Mr. A. G. Clark, chairman and 
managing director of the Plessey Company 
Limited, told shareholders that their group 
were now extending their activities into the 
field of industrial electronics, ‘* where one of the 
main characteristics is the necessity for the most 
up-to-date techniques.” This is even more true 
of nucleonics, where experience in mechanical, 
electrical and electronic engineering is needed. 
Well provided as they were with liquid funds, 
Plessey raised £2 million by a rights issue in 
1956. Capital commitments during 1957/58 
amount to £1°36 million, including a new 
transistor factory at Swindon. Despite an 
excellent profit record the group are being 
forced to use up reserves (which stood at £5-91 
million at June 30) to finance growth. 

Sir Cecil M. Weir, chairman of The British 
Tabulating Machine Company Limited, linked 
development effort with the raising of additional 
capital. ‘ The problem of controlling the rate 
of expansion of our operations,” he said, “ and 
maintaining an appropriate balance in financing 
it, between funds arising from our trading 
surplus and fresh issues of capital, is one of 
continual concern to us.” The joining of forces 
with the General Electric Company, Limited, in 
a jointly owned subsidiary engaged “ in a special 
medium-term computer project and on certain 
systems-engineering problems "is a good example 
of what is likely to take place in that industry. 
B.T.M.’s problem is made the greater by the 
fact that they hire out their products and must 
therefore continually add to capital employed 
as they increase output. But their basic prob- 
lem, as for Plessey and others in the electronics 
industry, is that from now on the full cost of 
change must be borne on a private venture 
basis. 
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Atomic Review 


Fruits of Experience 


7 behaviour of any prototype plant cannot 
be accurately foreseen. The procedure of 
commissioning is thus an interesting and revealing 
operation, and in the case of an entirely novel 
plant, such as a nuclear power station, provides 
valuable experience for the design and manage- 
ment of later stations. Recently the British 
Nuclear Energy Conference held a symposium 
organised by the Institution of Chemical Engi- 
neers at which a paper was presented dealing 
with the commissioning of the first station at 
Calder Hall. A summary appears below. 
Nuclear power stations also raise questions of 
siting and operation, certain of which are 
touched upon in subsequent notes. 


Commissioning Calder “A” 


The commissioning of any large-scale plant is 
always an important event, but when the plant 
is the world’s first full-scale nuclear power 
station the event is of outstanding significance 
and technical interest. ‘* Commissioning and 
Operation of ‘A’ Station Calder Works,” by 
Mr. H. G. Davey, O.B.E., Works General Mana- 
ger, North West Area, U.K.A.E.A., Industrial 
Group, describes first the reactor physics tests 
necessary to effect the initial adjustment of the 
reactor for operation close to the design con- 
ditions and then reviews the steps required 
to bring the power-producing reactor-boiler- 
turbine complex up to full power (Table 1). 

The time available for commissioning the 
first reactor (Reactor No. | of the Calder “A” 
pair) was very limited and only the essential 
minimum of reactor physics experimental work 
could be carried out. Two important adjust- 
ments were vital: (a) to determine the required 
number (found to be 48) and optimum disposi- 
tion of the control rods up to an available 
maximum of 112 required for the fully loaded 
reactor, and to calibrate the control rods in terms 
of excess reactivity (see Fig. 1); and (b) to deter- 
mine the best quantity and disposition throughout 
the pile of neutron-absorbing steel bars. Such 
bars are placed in some fuel-element channels 
to absorb the excess reactivity which the reactor 
would possess (following the completion of 
fuel loading) between the just-critical working- 
temperature, xenon-poisoned state and the fully 
loaded condition necessary to produce the 
designed total power output and allow for long- 
term poisoning and fuel depletion. 

The absorption of this excess reactivity could 
in fact be achieved simply by partially inserting 
the control rods, but this would produce a 
considerable local flux depression in the upper 
portion of the pile with consequent loss of total 
output power (due to the operation of part 
of the fuel charge at too low a specific power 
rating). The cold, unpoisoned critical fuel 
loading was found to be equivalent to 406 fuel 
channels out of the total of 1,696 for the complete 
fuel load of which some channels would therefore 
be filled with steel bars spread uniformly through- 
out the pile to take up the initially-provided 
excess of reactivity over the hot, xenon poisoned 
start-up condition of the pile (2 days 8 hours in 
Fig. 2). 

As the fuel burn-up proceeds further, first 
the excess reactivity increases due to the formation 
of plutonium but eventually the combined 
effects of depletion of the uranium 235 isotope, 
consumption of some of the plutonium and 
production of long-lived fission-product poisons 
will reduce the reactivity below the initial 
conditions, at which stage presumably some of 
the steel bars would be replaced by new fuel rods. 
By making doubling-time measurements on the 
pile at different conditions of fuel loading the 
effective multiplication factor k.s for the pile 
was found to be 1-0547, compared with 1-042 
obtained? from the initial design calculations. 

It is interesting to note that the fact that this 
reactor possesses a pressure vessel was used to 


provide a convenient additional control device 
during the critical experiments, for by filling 
the reactor with air instead of the carbon-dioxide 
coolant varying amounts of neutron-absorbing 
nitrogen could readily be inserted uniformly 
throughout the pile by adjusting the air pressure. 
This technique was employed to calibrate the 
control rods and to check the value of key at 
zero air pressure, which was found to be 1-056. 

The neutron flux, and hence also the power 
density distribution was also measured (see Fig.3) 
during the reactor physics tests by radio-activat- 
ing neutron-sensitive foils during operation at 
“zero energy.”” This enabled the “ gags ”’ (see 
Fig. 4) on each coolant channel to be adjusted 
to ensure that the minimum gas temperature 
was obtained from each channel consistent with 
keeping the can temperature at or below 408 
deg. C., the limit set by metallurgical considera- 
tions. The other important nuclear feature of 
the commissioning was the testing and calibration 
of the burst cartridge detector gear. This was 
done by placing uranium foils of known surface 
area in certain channels in the core and then 
operating the pile at a few kilowatts to produce 
fission products from the foils. Actual bursts 
during power operation could thus be inter- 
preted in terms of equivalent area of uranium 
exposed. 

The remaining commissioning operations were 
of a more familiar kind and followed with little 
incident: charging with carbon dioxide, the air 
content being reduced to 0-2 per cent. by several 
re-charging operations; gas leakage tests, blower 
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tests, gas circuit inspection; and then the final 
work-up to power. After the two initial peri 

of power operation and subsequent shut-down 
intervals for re-adjustments and minor Modifica. 
tions the final design electric power Output of 
42 MW was achieved. One interesting modig. 
cation was the provision of a Magnox brace 
for each fuel element to prevent bowing. Th, 
braced element is shown on the right in Fig, 5, 


Siting and Operating 
Some Operating Essentials 


Ina recent article published in the Westinghouse 
Engineer, Mr. R. L. Witzke and Mr. A. R. Jones 
point out that the control system of a pressurised. 
water reactor of normal power range is in mos 
cases automatic and is designed to assist the 
inherent self-regulating characteristics of the 
equipment. The main operating restrictions 
are imposed by the turbine, which can be run cop. 
tinuously at any load from 5 to 10 per cent, 
above the designed full load. The auxiliary plant 
should be designed so that it does not need 
attention for long periods, although manual 
control is desirable so that the personnel are 
fully employed and capital expenditure saved, 
When there is no demand for power for a short 
period the reactor should be maintained critical 
with the auxiliaries in operation. When the 
period is longer the reactor should be rendered 
sub-critical, arrangements being made to remove 
the heat from the fission products and to 
prevent the increase of xenon concentration. 
If the neutron flux rises above the safe level, the 
cooling water boils, or the coolant supply fails, 
the reactor should b2 automatically shut down, 


The Siting of Nuclear Power Stations 


Writing in the New Scientist Mr. G. N. Stone 
gives reasons why the choice of sites for nuclear 
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Fig. 4 Graphite and fuel-element support. 


. Top, b. End cap, ¢. Spacer, d. Can, ¢. Uranium f. Screwed 
yd End cap, ". Tail, j. Graphite, k. Top spider /. — 
plate, m. Graphite column, n. Magnesium sheath, o. Steel pi ~ 
p. Gag, q. Shear pin, r. Broach cutter, s. Broach sleeve, ¢. Suppo! 
boss, u. Support bearing, v. Base support plate. 
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wer stations will be affected by other factors 
than those familiar in the case of thermal plants. 
Facilities for fuel delivery will, for instance, cease 
io be of so great importance. Supplies of 
cooling water will, however, become a domin- 
ating problem, since more than twice the amount 
yill be required than for a coal-fired station of 
equivalent capacity. Extensive civil engineering 
works, including large cooling towers, will often 
be necessary. The site conditions must be such 
as to be capable of supporting loads of 4 tons 
per sq. ft. and there must be space for fabricating 
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Fig. 5 Fuel cartridge (left) without brace 

and (right) with brace. A Magnox brace has been 

added to each fuel element in the Calder “A” 
station to prevent bowing. 


TABLE I 


October 17, 1956 


Max. cartr idge 
temperature . . 
CO, temperature at heat 
exchanger inlet .s 
CO; temperature at heat 
exchanger outlet 


surface 


707 deg. F. (375 deg. C.) 
569 deg. F. (298 deg. C.) 


273 deg. F. (133 deg. 


lan) 


October 30, 1956 


707 deg. F. (375 deg. C.) 
578 deg. F. (303 deg. C.) 


~.) | 287 deg. F. (142 deg. C) 


large components. Against the desirability, for 
safety reasons, of siting such stations in uncon- 
gested areas must be set the economical advan- 
tages of constructing them as close as possible 
to centres of heavy electrical demand. Finally, 
there remain the difficulties of satisfying official 
and .unofficial opinion on questions of amenity 
and of obtaining the best return from the large 
capital investment involved. 


The Amenity Problem 

The way in which what is conveniently called 
amenity is affecting the siting of power stations 
is also dealt with in an article in Town and Country 
Planning, by Mr. D. Clark, station development 
engineer of the Central Electricity Authority. 
An outstanding difficulty, he said, was the exten- 
sive consultation with official bodies having 
statutory functions connected with this question. 
These covered such a variety of matters as a 
study of county development plans, of published 
data on conservation areas and of the restrictions 
imposed by the National Parks Commission. 
The reactions of these authorities had all to be 
taken into account along with the technical 
findings and it was not surprising that these 
exhaustive processes gave rise to conflicting 
views. One reason for this was that owing 
to the concentration of a large population in a 
small island every tract of “* undeveloped ” land 
was prized by someone; and another was the 
limited flexibility for manoeuvre brought about 
by such technical matters as those mentioned by 
Mr. Stone above. To search for an ideal site 
would be vain, but it was not unreasonable to 
hope for co-operation with other interests in the 
approval of projects in the less objectionable 
places. 


Thermonuclear Fusion 


Zeta Modifications 

It is stated that work has begun at Harwell 
on the modification of Zeta in the pursuit of 
temperatures higher than the 5 million deg. C. 
already obtained. The objective, Sir John 
Cockcroft has said, is 15 million deg. C., to 
be obtained by the addition of further con- 
densers. Zeta was discussed in detail in 
ENGINEERING last week (page 134), and other 
gas-discharge apparatus used in_ controlled 
thermonuclear research is described on page 184 
of this issue. 

Hydrogen gas has already been maintained in 
a state of virtually complete ionisation with a 
particle density lying between 10'* and 10" 
per cub. cm. for periods of milliseconds. The 
mean energy of the ions in the plasma is certainly 
of the order of 300eV, and there are many indi- 
cations that the electron temperature is of the 
same order. 

Discussing the results obtained with Zeta, 
Sir John Cockcroft concluded his statement with 
the following words: “* Long containment times 
are as important as high temperatures for 
practical results and one of our objectives for 
the future will be to achieve much longer con- 
tainment times as well as ‘ break-even’ tem- 
peratures. The performance of Zeta has 
encouraged us to believe that this will be 
possible.” 


Operating Conditions at Calder Works “ A” Station 


May 5, 1957 Design 


76€ deg. F. (408 deg. C.) | 766 deg. F. (508 deg. C.) 


624 deg. F. (329 deg. C.) | 637 deg. F. (336 deg. C.) 


273 deg. F. (134 deg. C.) | 275 deg. F. (135 deg. C.) 


CO, pressure es ; 100 Ib. per sq. in. g. 97 Ib. per sq. in. g. 99-1 Ib. per sq. in. g. 100 Ib. per sq. in. g. 
CO, flow per heat ex- 

changer ..| 460 Ib. per sec. 579-5 lb. per sec. 500-5 Ib. per sec. 491 Ib. per sec. 

Steam conditions 

H.P. steam flow per H.E. | 67 700 Ib. per hr. 83 500 Ib. per hr. 95 800 Ib. per hr. 99 000 Ib. per hr. 
H.P. steam pressure 162 Ib. per sq. in. g. 160 Ib. per sq. in. g. 185-5 Ib. per sq. in. g. 195 Ib. per sq. in. g. 
H.P. steam temperature..| 545 deg. F. 542 deg. F. 592 deg. F. 595 deg. F. 
L.P. steam flow per H.E. 23 650 !b. per hr. 36 400 Ib. per hr. 27 800 Ib. per hr. 29 650 Ib. per hr. 
L.P. steam pressure 48-4 Ib. per sq. in. g. 45 Ib. per sq. in. g. 67-5 Ib. per sq. in. g. 48 Ib. per sq. in. g. 
L.P. stear temperature ..| 352 deg. F. 350 deg. F. 367 deg. F. 350 deg. F. 
Feed water temperature 71 deg. F. 70 deg. F. 67 deg. F. 100 deg. F. 
Reactor power 137 MW 170 MW 180 MW 180 MW 
Electrical veneration 28 MW 37 MW 42 MW 42 MW 
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For comparison with results obtained from 
other thermonuclear apparatus, published on 
page 184, the relation between current, neutron 
yield and calculated temperature given by the 
Zeta experiments, is indicated in Table II below. 
Neutron emission arising from the deuterium- 
deuterium (D-D) reaction was observed for 
gas currents in deuterium in excess of 84 kA. 
Emission occurred for a period of about | micro- 
second centred about the peak current. The 
table shows the average number of neutrons 


emitted per pulse as the peak current is increased. 
TABLE II Average Number of Neutrons Emitted per Pulse for 
Various Values of Current 


Current, Total neutron Te 
kA. yield per pulse. . 
84 0-4 x 104 2-4 « 10° deg. K. 
117 3-1 2-9 
126 9-2 3-3 
135 | 14-2 3-6 
141 26-5 3-8 
150 41-6 4-0 
177 | 108 4-5 
178 125 4-6 
187 134 4-65 


Conditions: gas D, 


< 10-* mm. 
Bz 160 gauss. 


5 per cent. Ny; pressure ¢ 


Anglo-American Fusion Conference 


A joint United States-United Kingdom confer- 
ence to exchange classified information on 
research in the field of controlled thermonuclear 
reactions will be held from February 3 to 5 
at the Naval Research Laboratory in Washington, 
D.C. The exchange of information is under 
provisions of the agreement for co-operation on 
civil uses of atomic energy between the two 
countries. The last meeting of this kind under 
the bilateral agreement took place at Princeton 
University on October 17 and 18, 1957. This 
is the sixth such meeting since the co-operative 
programme between the two nations was inau- 
gurated in October, 1956. In the British delega- 
tion will be: J. R. Bickerton and G. N. Harding, 
of the Atomic Energy Research Establishment, 
Harwell; R. F. Hemmings and B. S. Liley, of 
Associated Electrical Industries at Aldermaston; 
and H. Bodin, of the Atomic Weapons Research 
Establishment. 

The United States will be represented by teams 
of scientists from projects supported by the 
United States Atomic Energy Commission includ- 
ing the Los Alamos Scientific Laboratory, Oak 
Ridge National Laboratory, Princeton Univer- 
sity, the University of California Radiation 
Laboratory, New York University, and _ the 
Naval Research Laboratory. Leaders of the 
attending groups are: James L. Tuck, L.A.S.L., 
E. D. Shipley, O.R.N.L., Lyman Spitzer, Jr., 
Princeton, Chester Van Atta, U.C.R.L., H. Grad, 
N.Y.U., and W. R. Faust, N.R.L. 


Implications of Zeta 


Asked by ENGINEERING whether the success- 
ful experiments on Zeta had changed U.K.A.E.A. 
thinking on fission reactors, Sir John Cockcroft 
dismissed the suggestion emphatically. How- 
ever, since success was almost certainly foreseen, 
it is reasonable to believe that the Authority has 
been alive for some time to the possibility that 
the days of the fission reactor may be numbered. 
A speculation to this effect was published in 
ENGINEERING, Vol. 181, page 445, 1956. Ln con- 
firmation of this view, another Authority spokes- 
man has remarked that the advent of thermo- 
nuclear power may preclude the successful 
development of the homogeneous aqueous 
reactor. In 10 years time perhaps, we shall no 
longer be in need of vast concrete rafts for sup- 
porting the heavy uranium-graphite complex of 
the fission reactor; and the massive concrete 
shields required at present may be replaced by 
less formidable ones. The construction of thick 
pressure vessels may give way to the fabrication 
of gas-discharge tubes, and the present demand 
for boron (used in control rods) may fall away. 

Direct conversion of thermonuclear into elec- 
trical energy is a likely development, since 
already the process involves the cyclic contrac- 
tion and expansion of the ionised (conducting) 
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gas, and it is common knowledge that move- 
ment of a conductor in a magnetic field induces 
a back E.M.F. in the conductors, carrying the 
current by which the magnetic field is main- 
tained. It follows that turbo-alternator require- 
ments may suffer, since it may be more economic 
to use waste heat developed in the process in 
other ways. 

It has been suggested that small-scale thermo- 
nuclear reactors may be a possibility. This view 
has arisen from the news that temperatures of 
4 million deg. K. have been obtained with the 
A.E.I. Research Laboratory’s Sceptre III, which 
is considerably smaller than Zeta. However, it 
is worth observing that the containment duration 
was significantly briefer, and it would seem 
reasonable to suppose that to some extent the 
larger the diameter of the torus, the longer the 
period during which the hot gas can be kept 
away from the tube walls. But there is a further 
point. As temperatures rise, so do the speeds 
of the reacting nuclei; indeed that is the object 
of heating the gas. It would appear, therefore, 
that the nuclei that do not collide immediately 
will travel further from the tube axis before being 
arrested by the containing field. On the other 
hand, this result would depend on the relation- 
ship between the heating effect and the con- 
taining effect of the discharge current as the 
current rises. Since the resistance of the gas 
falls as the temperature rises, the heating effect 
of the current also effectively diminishes. There 
is, however, no reason to suppose that the pinch 
effect does not increase uniformly with increasing 
current. The self heating effect due to thermo- 


nuclear reactions will of course alter the balance; 
but it is likely, nevertheless, that there will be 
an optimum size of torus for a given power output, 
and that this may not be as large as at least one 
authority in the United States has suggested (see 
183, page 59, 


ENGINEERING, vol. 1957). It 





should be emphasised that these observations 
are simply conjecture. 


Thermonuclear Work Abroad 


A discussion of United States work on thermo- 
nuclear reactions appears on page 184 of this 
issue, but similar research is being pursued in 
other countries. In France at Fontenay aux 
Roses, a large apparatus is under construction 
(Figaro, January 1), which appears to be a straight 
discharge tube installation like Columbus IL. 
M. Henri Baifrais, director of the nuclear 
centre neay Paris, said that temperatures in the 
region of 1 million deg. C. had been obtained 


using two kinds of apparatus, a straight tube 
andatorus. In Sweden, Professor Kai Siegbahn 
reported that a toroidal apparatus had been 
built at Uppsala and a machine twice as large as 
Zeta would be ready in the spring. 


General Notes 


Rolls-Royce Reactor Runs 


Rolls-Royce Limited have announced that a 
reactor, presumably of pressurised-water design, 
has been put into operation by the company. 
Believed to be the first built and designed in 
Britain by a private company, the reactor is 
similar to that which will power the British 
nuclear submarine Dreadnought. The contract 
for the vessel is held by Vickers Nuclear Engineer- 
ing Limited, a firm in which Rolls-Royce is a 
Partner. 


Gas-Cooled Marine Reactor 


United States contracts for the design and 
development of a prototype nuclear plant for 
marine propulsion have been placed with the 
General Dynamics Corporation. Work on the 
project, to be known as the Marine Gas-Cooled 
Reactor (MGCR), will include the development 
of high-temperature fuel elements, reactor con- 
trols and moderator materials. An article by 
Dr. P. Fortescue, who worked at Harwell on 
high-temperature gas-cooled reactors and their 
use in conjunction with closed-cycle gas turbines, 
and is now on extended leave to the General 
Dynamics Corporation, is shortly to appear in 
ENGINEERING. 


Nuclear Plant Siting 


The United Kingdom Atomic Energy Autho- 
rity may build a further plant in the region of 
Chapel Cross, Dumfriesshire. The slightly modi- 
fied replica of Calder Works under construction 
there is due for completion this year. A site at 
Carew Cheriton near Tenby, Pembroke, appears 
to have been considered 
but passed over. The 
disadvantages of using 
a new site include addi- 
tional development costs 
and making further 
demands on an already 
overloaded managerial 
structure. 


Fig. 6 (left) The construc- 
tion of a large experi- 
mental thermonuclear 
apparatus is in progress 
at the research establish- 
ment of Fontenay aux 
Roses near Chatillon in 
France. 


Fig. 7 (below) Arrange- 
ment of the new French 
thermonuclear apparatus. 
The primary windings 
surround a straight gas- 
discharge tube. 
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Nuclear Energy at the Brussels Fair 


The British electrical and allied industry js , 
have a collective exhibit at the 1953 Brusseh 
Exhibition, occupying 5,000 sq. ft.: and among 
the sections will be a nuclear energy chamber 
where there will be special sound and lighting 
effects calling attention to Britain’s lead jn . 
use of nuclear energy for peaceful purposes 
The exhibits will include an animated nuclear 
reactor model; a large three-dimensional anim. 
ated display illustrating a typical Calder Hall 
type station; and four paintings in oils, specially 
painted by Mr. Claude Buckle, of the ney 
nuclear power stations at present being built in 
Britain. The Brussels Exhibition opens on 
April 17 and lasts until October 19. 


Linear Accelerator for British Petroleum 


A 4 MeV linear accelerator has been ordered 
by British Petroleum Limited for their research 
station at Sunbury-on-Thames, Middlesex. | 
is believed to be the first machine of its kind jn 
the country to be built specifically for industrial 
research in the petroleum, chemical and related 
industries. 

The accelerator provides a compact, easily- 
controlled source of high-energy electrons. 
deep-penetration X-rays or neutrons, the last 
two being produced by causing the electron 
beam to hit a suitable target. The machine js 
of the travelling-wave type, using radio-frequency 
power generated by a magnetron valve operating 
at a frequency of 3,000 Mc/s. Mean electron 
energy is 4-0 MeV, and mean electron output 80 
watts at 500 pulses per second. Pulse repetition 
frequency is variable between 100 and 500 pulses 
per second. Maximum X-ray output using a 
tungsten target is 700 roentgens per minute at 
a distance of one metre from the target. A special 
building embodying adequate protection for the 
staff against radiation is being constructed to 
house the unit. The compact dimensions of the 
trolley mounted machine—it measures only 6 ft. 
long, 2 ft. 3 in. wide and 6 ft. 3 in. high—and 
the ease with which it can be installed have 
simplified the requirements of the building. 
Design and construction of the accelerator and 
its associated control equipment are being 
undertaken by Mullard Research Laboratories 
on behalf of Philips Electrical Limited, the 
contractors. 


Nuclear Engineering Course 


A seven-day residential Easter vacation course 
of 16 lectures on “ Basic Principles of Nuclear 
Engineering ’’ is to be held by the Department 
of Extra-Mural Studies of the University of 
Liverpool from April 13 to 19 this year. The 
lecturers will include Dr. H. W. B. Skinner, 
F.R.S., Professor of Physics in the University, 
and Dr. J. M. Cassels, Professor of Experimental 
Physics. Inquiries should be made to _ the 
Director of Extra-Mural Studies, 9 Abercromby- 
square, Liverpool, 7. 


American Papers on Atomic Energy 


The United States Atomic Industrial Forum 
has announced the availability of papers from 
sessions of its recent conferences on “* The 1957 
Nuclear Industry.” The papers are aimed at a 
technical and management audience and cover 
the following subjects: research and test reactor 
progress, uranium production, radiation appli- 
cations, appraisal of the atomic industry, 
United States power reactor experience, reactor 
fuel reprocessing, instrumentation responsibilities, 
financing, United States power reactor pro- 
gramme in review, reactor fuel manufacture and 
handling, progress in nuclear standardisation, 
legal problems, atomic activities outside the 
United States, reactor components and acces- 
sories manufacture, economic incentives in the 
nuclear industry, information and training, 
factors affecting power reactor construction, 
marketing, financial protection against nucleat 
liability and advanced reactor concepts. A com- 
plete conference paper catalogue is available 
from the offices of the Atomic Industrial Forum, 
3 East 54th-street, New York 22, New York. 
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In Parliament 


AUTOMATIC TRAIN CONTROL 


Much attention was given in the House of 
Commons last week to matters coming within 
the purview of the Minister of Transport and 
civil Aviation. ; ; 

sir Frank Medlicott (National Liberal and 
Conservative) wanted to know for how long the 
question of extending to other regions the auto- 
matic warning system in use on the Western 
Region of British Railways had been under con- 
sideration. Mr. Harold Watkinson said that 
the standardisation of the old Great Western 
Railway’s system of automatic warning control 
for trains was fully considered by the British 
Transport Commission when it decided, in 1948, 
that warning control should be widely extended, 
but the system was not found suitable for 
electrified lines. The Commission then decided 
to develop an improved system, which, after 
extensive trials, he, Mr. Watkinson, had ap- 
proved at the end of 1956. Since then, the 
Commission had been engaged in the preliminary 
work for its introduction on all main railway 
routes. 

Sir Frank pointed out that he had received 
from Mr. Watkinson a somewhat similar answer 
over two years ago. To this, the Minister said 
that the answer he gave at that time was that 
he had just approved that the Commission 
should press on with the system as a proper 
system of automatic train control. Since that 
time, work had started on well over 1,000 miles 
of control equipment. 


REVISING ROAD SIGNS 


Mr. J. A. Langford-Holt (Conservative) urged 
that the terms of reference of the Committee on 
Road Signs should be widened, in order that 
they might consider all road signs and not just 
those used on new motor roads. He referred 
to the statement that had been made on October 
24 that Mr. Watkinson had decided to set up a 
new committee to advise him on traffic signs 
required for motor roads and to review road 
signs generally. Replying, Mr. George Nugent, 
the Joint Parliamentary Secretary to the Ministry, 
said that the committee’s terms would not be 
widened, as suggested. The immediate task was 
to consider what signs should be provided for the 
new motor roads. The Ministry of Transport 
would prefer to await the committee’s report 
before considering whether a more general review 
was justified, but the committee were bound to 
consider the design of existing signs to some 
extent, when they were deciding what was most 
suitable for the motor roads. 


TUNNELS AND TOLLS 


Work in connection with the Dartford-Purfleet 
Tunnel, Mr. Nugent told the House, was up to 
schedule and should be completed in 1962. 
Tunnelling was progressing from both sides of 
the River Thames and the shields had been 
driven forward for about 180 yards. As to 
tolls, the maximum sums prescribed in 1937 
had been increased threefold by the Dartford 
Tunnel Act of 1957, but the amounts actually 
payable would not be fixed until just before the 
tunnel was completed. 

_He told Mr. N. N. Dodds (Labour/Co-opera- 
tive), who expressed concern at the size of the 
toll charges likely to be made, that there had 
deen rumours and reports of far greater increases 
in the cost of the tunnel than had taken place. 
The increase in the cost of the work—a job that 
would amount to around £11 million—had been 
only £500,000 over two years, and not the very 
much larger figure that had been mentioned in 
the Press Mr. Nugent agreed that the con- 
Struction of the tunnel was undertaken to help 
industry and said that the Ministry would cer- 
tainly keep well in mind the necessity for main- 
taining tolls at a reasonable level. 

On the subject of making a commencement 
with the building of a tunnel across the Tyne, 
Mr. Watkinson said that some very large engi- 


neering projects were within the scope of the 
present programme of road construction, which 
was proceeding very well. One of these projects 
was the Tyne Tunnel and they all needed special 
consideration, not only from the point of view 
of what was being undertaken in this country, 
but also from the point of view of the load which 
such work put upon the civil-engineering industry 
in relation to its efforts in the export field. As 
soon as the Government had completed their 
consideration of these aspects which it was 
hoped would be quite soon, they would be in a 
better position to see how matters stood. 


BRITISH INDUSTRIES FAIR 


Asked by Mr. Sydney Irving (Labour/Co- 
operative) to make a statement about the future 
of the British Industries Fair, Sir David Eccles, 
the President of the Board of Trade, referred to 
the announcement in the Board of Trade Journal 
for December 20. 

(The Journal reported that an inquiry com- 
pleted by the Federation of British Lndustries into 
the future of trade fairs in Britain showed that 
the vast majority of trade associations were 
opposed to the development in this country of 
a general international fair covering a wide 
range of industrial products. In view of that 
report, the Journal went on, the President of the 
Board of Trade had decided that he would 
not be justified in giving support to any project 
for organising a general international fair in 
this country.) 

Pointing out that that decision would mean 
the end of the B.I.F., at a time when British 
industry so urgently needed a national shop 
window, Mr. Irving suggested that the House 
would regret the Government’s action. Since 
one of the reasons given for the decision was a 
lack of national leadership, when was it proposed 
to provide such leadership? To that comment, 
Sir David retorted that national leadership in 
this case meant a large subsidy and, when 105 
out of 109 trade associations were against a 
fair, it was not much use giving the leadership. 


EXCHANGING TEACHERS WITH RUSSIA 


There was a growing number of interchanges 
of visits by teachers and students between this 
country and the Union of Soviet Socialist 
Republics, said Mr. lan Harvey, Joint Under- 
Secretary of Foreign Affairs. Many of these 
visits were organised on the initiative, and with 
the support, of the Soviet relations committee 
of the British Council. 

In particular, he told Mr. Stephen Swingler 
(Labour), the committee had invited, in partner- 
ship with the British youth organisations con- 
cerned, 300 Russian students and young people 
to visit this country for short periods. The 
committee had also offered to the Soviet autho- 
rities an annual exchange of 20 students of the 
Russian and English languages, as well as two 
British Council scholarships for a full academic 
year and short courses for teachers, all on a 
reciprocal basis. The Russian authorities were 
now considering these proposals and the British 
Government looked forward to additional 
programmes if those at present under discussion 
were concluded successfully. 


N.A.T.O. SCIENCE COMMITTEE 


The Government have nominated Sir Solly 
Zuckerman, F.R.S., M.D., deputy chairman 
of the Advisory Council on Scientific Policy and 
a scientific adviser to the Lord President of the 
Council, to be the representative of the United 
Kingdom on the North Atlantic Treaty Organisa- 
tion Science Committee. In giving this infor- 
mation, Mr. Harvey said that the Government 
had already made considerable progress in 
reappraising their support for scientific and 
technical education, as promised in the N.A.T.O. 
communiqué of December 19. That progress 
had been made was apparent from the various 
reports that had been produced during the past 
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two years. He told Sir James Hutchison, Bt. 
(Conservative), that, in the light of studies 
already made, the Government were aiming 
to double the output of engineers and scientists 
by 1970, as compared with 1954-55. 


FAIR DEALS FOR CONSUMERS 


Mr. N. N. Dodds (Labour/Co-operative) 
urged the President of the Board of Trade to 
take steps to ensure the maximum success for 
the British Standards Institution’s publication 
Shopper’s Guide, which, he pointed out, gave 
expert advice to shoppers on the merits and 
failings of consumer goods. He felt that, in 
one way and another, consumers were getting 
a very bad deal and suggested that the only way 
to obtain an improvement might be to have a 
Minister devoted to their welfare. 

Mr. F. J. Erroll, the Parliamentary Secretary 
to the Board of Trade, replied that the general 
grant to the Institution for the financial year 
1958-59 would probably amount to £150,000, 
about £10,000 more than the current year’s 
general grant. In addition, the Board of Trade 
had given the Institution £10,000 during the 
current year specifically for the extension of its 
work on consumer protection, which now 
included the issue of the Shopper’s Guide. It 
was for the Institution to decide on the best way 
of promoting the success of that publication. 


Sales of Machine Tools 

An interesting point arose regarding sales of 
machine tools. Mr. Aubrey Jones, the Minister 
of Supply, agreed with Mr. Arthur Champion 
(Labour) that he had sanctioned the disposal 
of machine tools by direct private negotiation 
with individual members of the British Associa- 
tion of Machine Tool Merchants, instead of by 
auction sales. The reason, he said, was that 
these tools, or similar ones, had been offered 
previously by auction or tender and the prices 
obtainable in direct negotiation were higher. 


Decline in Machine Tool Industry 


Suggestions that deterioration had _ taken 
place in the machine tool industry, especially 
in the Coventry area, were put forward by Mr. 
Maurice Edelman (Labour). In reply, Mr. 
Erroll said that the reduction was not serious 
and should lead to speedier deliveries. Close 
touch was being kept by the Board of Trade 
with the industry through the Machine Tool 
Advisory Council. 


Increasing Commonwealth Trade 

The prospects of increasing Britain’s trade 
with Commonwealth countries, including Aus- 
tralia, Canada and New Zealand, Sir David Eccles 
told Mr. Ellis Smith (Labour) would be affected 
by the fall in commodity prices. This position 
applied especially to New Zealand. Nevertheless, 
Britain’s trade prospects in these markets re- 
mained good. In particular, our exporters 
should be able to increase their comparatively 
small share of the Canadian market. 


Britons at Leipzig Fair 

Sir David told Mr. A. W. J. Lewis (Labour) 
that officials of his department acting for British 
staffs in Germany would attend the Leipzig 
Fair in March, as they did last year, provided 
that the Soviet authorities would grant the 
necessary visas. Their attendance would be in 
an informal capacity, however, as the Govern- 
ment did not recognise the German authorities 
in the Soviet zone. 


Flags of Convenience 

Replying to a request by Mr. A. J. Irvine 
(Labour) that steps should be taken to safeguard 
British shipping from the effects of competition 
with United States-owned vessels sailing under 
flags of convenience, Mr. Harold Watkinson 
pointed out that the investment allowance had 
been doubled. In that way, the Government 
had already taken action to reduce the com- 
petitive advantages of shipping registered under 
flags of convenience, whether owned in the 
United States or elsewhere. 
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The Human Element 


Plaint for a Pretty Hat 


Industry admits women to work (on terms of 
enlightened sufferance) but it remains a man’s 
world. The stronghold is under constant attack 
and signs are not lacking that the woman’s point 
of view is carrying increasing weight. One such 
instance is the trouble lately experienced in a 
Midlands company, where women threatened 
to strike when told to wear a protective covering 
on their hair. Here as elsewhere women had 
been getting their hair caught in machines. 

To break the impasse the company had a 
London fashion house design a special hat 
which a film star came down to show off in the 
works. This had the desired effect. The hat 
became a success and there has been trouble 
in the works when the women have not had the 
opportunity to wear one of the hats. 

Examples in human relations such as these 
have useful lessons well outside millinery and the 
problems of female staff. They show that 
sometimes prejudices can be harnessed to good 
effect. In the case above for instance it would 
not be surprising if the wastage rate of female 
labour was reduced by the hat. In other words 
goodwill accrued to the concern in addition to 
the immediate solution of the head covering 
problem. 


Test of Temperament 


A young man suddenly finds himself at the head 
of one of the country’s most powerful trade 
unions. Mr. Sidney Greene, formerly the back- 
room assistant to the late Mr. Jim Campbell, 
is acting leader of the National Union of Rail- 
waymen and likely to be confirmed in office. 

Mr. Greene is a Londoner, born in Paddington, 
the son of a carman. His first job at the age of 
14 was at the Paddington goods station as a 
messenger but he studied economics and political 
history at evening classes and by correspondence 
courses. At 20 he became vice-chairman of his 
union branch. For seven years he was a Labour 
member of the Paddington council and in 1941 
became a J.P. Early in the war he was elected 
to the N.U.R.’s national executive and in 1944 
left his work to concentrate on trade-union 
matters. In 1953 he was appointed senior 
assistant general secretary, to Mr. Campbell. 

Mr. Greene takes over at a very tricky time. 
The virtual certainty of a clash with the Govern- 
ment over the railwaymen’s wage claim, at a 
time when he has yet to establish a relationship 
with members of his executive and of the British 
Transport Commission, is a severe test of tem- 
perament and skill. Politically he stands to the 
right of his executive and has been a consistent 
opponent of the Communists in the Union. 
During the next few weeks he is likely to find 
the pressure from the four Communist Party 
members of his executive very difficult to counter. 
As he himself admits, he is the first N.U.R. 
general secretary in recent memory who has had 
to face the real possibility of a national strike in 
his first few months of office. 


Peering at Clerks 


The factory operative has for long been an 
object of study for sociologists and the like. 
Library shelves are heavy with works ranging 
from the ponderous to the lighthearted to show 
that the proper study of mankind is the weekly 
wage-earner. One suspects at times that this is 
all a very complicated exercise to prove to all 
concerned that tact, imagination and an intelli- 
gent degree of objectivity is necessary in dealing 
with hum&n beings. 

It was only a question of time before the office 


worker came in for the same treatment. Of 
recent years it has been found that the clerk is 
scarce, expensive and often wasted in an age in 
urgent need of management ability of all grades 
and types. No longer is the clerk doing routine 
work, no more than a human machine on the 
other side of a heap of invoices and vouchers. 
It is a change for the better. The incoming age 
of automation is an opportunity for taking the 
drudgery out of the office as well as from the 
shop floor and the clerk of the second half of the 
Twentieth Century is increasingly expected to 
be able to take some responsibility and handle 
a variety of tasks. A sign of the times is the 
series of courses to be held this month by the 
Industrial Welfare Society for office executives 
on selection and promotion methods and for 
office supervisors to help develop skills in human 
relations. 


Rate for a New Job 


An article in the latest issue of Transport and 
General Workers Record deals with the use of 
job evaluation in the atomic energy industry. 
It has the merit of showing an enlightened 
approach on the trade union side with more 
than a little dash of caution. 

The writer takes the view that this is a new 
industry with new methods and that it therefore 
cannot be judged by the methods and the tech- 
niques of the past. Job evaluation is a new way 
of deciding the rate for the job and so, he says in 
effect, use it with discrimination in a new indus- 
try. The advantages of this approach both 
from the point of view of management and the 
workers are great. The alternative might well 
be for atomic energy to have its wages rates 
related in some complicated way to the jungle 
which is the rate structure in the engineering 
injustry. 

Suspicion from the trade-union side comes, as 
usual, from the fact that though consultants 
have been used to do the evaluating, these were, 
in trade-union eyes, brains in the service of 
management. This is to some extent true but 
it is the nearest to objectivity that can be achieved 
until labour and management can agree on some 
way of sharing the cost of establishing a logical 
and tidy structure for wages and salaries in any 
particular industry. 


Outside Selection 


Advice on how to select and train managers has 
long been a medicine dear to the heart of 
industrial consultants. More recently it has 
become fashionable among business men to 
retain consultants for recruiting staff. 
Management Selection Limited set the fashion 
and have been most successful both at getting 
many clients and at finding not a few good and 
appropriate men for them. The stroke of genius 
was to find an honourable way of getting round 
the consultants’ cherished dictum that they are 
professional men and will not therefore advertise. 
Most readers of the Sunday Press know how it 
isdone. And most of the fraternity are following 
on as quickly as propriety will allow. Thus at 
long last, consultants have found a professional 
(and cheap) way of getting into industry. 
Among all this hurly burly the doyen of them 
all, Lt.-Col. L. Urwick, has done the proper 
thing and written a little book “in note form” 
telling the top man all he needs to know to 
find his own lieutenants. Sixteen Questions about 
the Selection and Training of Managers has all 
the qualities one would expect from the pioneer 
consultant who was also a highly successful 
business man and has now the leisure to reflect 
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More About Less 


The Institute of Transport has sponsored a 
readership at Oxford and also research fellow. 
ships into the economics and organisation of 
transport. Lt is hoped to make the first appoint. 
ment for the next academic year beginning in 
October, 1958. The idea behind the Institute's 
gesture is to build up a body of knowledge on 
transport at one of the senior universities and 
to increase the amount of teaching on the 
subject as well as its quality so that more able 
young men may be attracted to transport as q 
career. By making a start at Oxford it is hoped 
that a stimulus may be given to the other 
universities. 

This is part of a pattern. Increasingly chairs 
and lectureships are being established to study 
special subjects or subjects on the fringe of two 
disciplines such as some branch of technology 
and economics. It is in fact part of the general 
trend to learn more and more about less and 
less. It is inevitable in the modern world 
and on the whole desirable. 

Nevertheless, it is necessary to remember that 
many subjects, and the economics of transport 
is one of them, are branches of a larger discipline, 
They have their place in the later stages of 
academic training but they are no substitute 
for a thorough grounding in the basic principles 
of wider and more classical subjects. He who 
is trained in the general discipline can fairly 
easily apply his mind to the more specific one 
but the reverse is not true. Special chairs and 
special readerships mean vested interests in high 
places (as those who establish them well know) 
and this must always be borne in mind. It will 
require academic integrity to study not only 
the need for more transport but also the possible 
need for less. 


Inflatulence 


The Government's rejection of a request by the 
Transport and General Workers’ Union for a 
committee of inquiry into their dispute with 
London Transport bewildered and angered union 
leaders. A meeting of delegates from garages 
described it as “ direct political intervention by 
the Government in an industrial matter.” Mr. F. 
Cousins warned the Government of the likelihood 
of ‘* widespread industrial unrest.” A _ spokes- 
man of the National Union of Railwaymen com- 
mented that the Government’s action had “ con- 
firmed the feeling that industrial issues can no 
longer be settled on their merits.” The whole 
issue has become nastily tinged with political 
prejudice, and the Labour Party’s outburst in 
the Commons last week did nothing to improve 
matters. 

Union leaders profess to be against inflation 
and willing to fight it. In an article published 
in The Times last week, the chairman of the 
Trades Union Congress economic committee, 
Mr. Alan Birch, argued that the Government's 
methods were not satisfactory and that no 
solution had yet been found to “ the problem of 
combining reasonable stability in prices with 
full employment and an expanding economy ina 
free society... He wanted co-operative plan- 
ning to secure a high level of investment at the 
expense of consumption. Slowly union leaders 
are coming round to the point of view that 
inflation is a danger to their members as much 
as toemployers. The cure, they say, is not a wage 
freeze and financial controls but physical 
restraints. The opposition to wage restraint 1s 
strong, and stronger among rank and file than 
among the leaders. It is difficult to see at 
present how Mr. Cousins will restrain _ his 
union’s members among London bus crews even 
if he wished to do so now that he has gone to 
arbitration on a small majority vote. 
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CRITICISM AND PLAIN SPEAKING 


The previous article! considered the case of the 
had mixer: an analogy was drawn between the 
feedback loops in a control system and the 
vicious circles which partly bring about and serve 
to maintain the unpopularity of such a man. A 
positive feedback path was shown to link the group 
and the individual; for his manner made them 
unfriendly and their reaction intensified his manner. 
These vicious circles can be in certain cases broken 
down by constructive criticism, but the obstacles 
to be met with are difficult to overcome. The 
outcome of an attempt at plain speaking will 
depend on the working of other feedback paths 
which are discussed here. 


Plain speaking, as we all know, is not easy. For 
some reason whenever we attempt to criticise someone 
to his face we become embarrassed and ill at ease, 
or we lose our temper altogether. Similarly, being 
criticised is for most people extremely unpleasant. 

In these circumstances it is extremely difficult to 
earn about one’s shortcomings and to remedy them. 
Learning becomes very difficult, if not impossible, 
when one is never told of mistakes. Moreover, 
this ban on outspoken criticism, especially criticism 
of a personal nature, creates emotional isolation 
which, for many people, is a great source of anxiety. 
The anxiety arises from the inability to distinguish 
friend or foe, the insecurity concerning one’s own 
standing with other people. ; 

This applies to everyone, but more particularly to 
people who for some reason or other do not fit into 
their environment. A person may be so shy, vulner- 
able or easily embarrassed that he is avoided by 
others. He may have some irritating mannerisms 
or habits of mind. In other cases, he may not be 
able to fit in because his background or education is 
different from that of the people he works with. 

This is particularly likely to happen to the unusually 
gifted. With a little help and constructive criticism 
from a person who is interested in them, these people 
can, sometimes, overcome or grow out of their 
difficulties. Without help, however, they are likely 
to jeopardise their career or, at best, fail to make 
much progress. 

And yet hardly anyone who has been brought up 
to accept without question the British code of conven- 
tions would venture to criticise the * bad mixer.” 
No one seems to realise that sympathetic and tactful 
discussion of whatever it is that causes offence to 
his fellows might help such a man to change his ways. 
No one seems to care whether he changes his ways 
or not. Everyone, thinkingly or unthinkingly, 
mainly to maintain his own standing with the group, 
is inclined to concur in the conspiracy of silence and 
disparagement surrounding the unfortunate “ out- 
sider.” To be friendly with him or to do some 
plain talking goes completely against all accepted 
customs and traditions. ; 

The remedy for this state of affairs consists—as 
we have said before'*?**—in plain and frank dis- 
cussion of the whole position with the * bad mixer ” 
and also, in optimal conditions, with those around 
him who conspire unknowingly to ostracise him. 
This is not easy, and anyone attempting to embark 
on such a course of action should be able to under- 
stand all the psychological difficulties of voicing and 
of accepting criticism. These difficulties can be 
overcome by knowledge of the mechanisms under- 
lying them and they diminish and disappear with 
practice and experience. The course of training 
outlined elsewhere®** will speed up understanding, 
but reasonable progress can be made by an intelligent, 
sincere and observant person. 

THEORETICAL ANALYSIS 

The first point to notice about the difficulty of 
voicing or accepting criticism is that several circular 
mechanisms operate. Suppose a manager, in 
trying to implement these suggestions, attempts 
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By Z. M. T. Tarkowski 


to criticise the man who does not “fit in,” and 
endeavours, perhaps, to explain to him the existence 
of a vicious circle which aggravates the unsatisfactory 
relationship between him and his colleagues. Such 
an attempt at plain speaking is likely to cause 
embarrassment at least to one of them. 

As is well known, embarrassment in one person (let 
us call him A), usually causes embarrassment in 
another (B). This, in turn, increases the embarrass- 
ment of A. We have here another positive feed-back 
circuit, which may lead to extremely uncomfortable 
situations if neither of the parties is immune to the 
“* contagiousness *’ of embarrassment. 

The same considerations will apply to irritation. 
If someone, A, attempts to criticise B, the situation 
may provoke irritation, instead of embarrassment in 
at least one of them. A manager, for instance, who 
attempts to do the criticising may feel annoyed by 
the mere necessity of doing so. This annoyance will 
be conveyed through the tone of voice, gestures and 
facial expression. On the other hand, if suppressed, 
this annoyance may lead to undue and somewhat 
unnatural politeness. In both cases it will anger or 
disturb the person criticised, B. Alternatively, 
although A, the critic, is not annoyed to start with, 
B may become angered by the substance of the 
criticism. B’s anger may then, in turn, irritate A. 
In all these cases a vicious circle begins to operate. 

However this cycle starts, it is likely to become a 
run-away process. The rate of build-up will depend 
on the parameter attributable to each person, which 
in ordinary life is known as irritability. This concept 
cannot be analysed here, but it is of importance 
to realise that the irritability of a person does not 
remain constant independently of the circumstances. 
It is obviously a function of age, in some individuals 
increasing, in others decreasing. It varies from 
mood to mood, and it also depends on the subject 
matter discussed and the situation. 

We might introduce another parameter, unnamed 
in everyday language, that is, ‘* embarrassability.” 
This varies in a manner similar to irritability. For 
example, it tends to diminish with age. Also it 
changes according to circumstances. We all know 
that in the presence of some people we tend to become 
more embarrassed than in the presence of others. 
Thus the rate of run-away will depend on the 
* embarrassability ” of both parties relative to each 
other. Tenseness and a feeling of discomfort 
transmit themselves similarly from one person to 
another through tones of voice and through facial 
expressions and originate analogous sets of positive 
feed-back circuits. We shall refer to such cycles 
involving two or more people as interpersonal loops, 
following the usage of various psychological writers.°*® 
Inter personal processes are contrasted to intrapsychic 
ones which occur within one individual. 

In ordinary face-to-face conversation there are 
several channels of communication. The obvious 
one is that of the verbal content. We often forget 
how important the other aspects are. However, 
transmission cccurs also along other channels such as 
those of intonation, facial expression, and gesture. 

All these give rise to various types of interference 
through what may be called secondary transmission. 
For example, embarrassment and _ irritation are 
mostly transmitted in that way rather than through 
verbal content. To analyse further these phenomena 
we shall have to compare them with similar disturb- 
ances which may occur in an electrical communicating 
system. For example, suppose we have a system 
consisting of two communicating terminals, A and B, 
each containing a transmitter and a receiver and 
linked by lines a and b. Let us assume also the 
terminals to be situated in close proximity to each 
other and not screened against mutual interference. 

In such circumstances a transient in, say, the 
terminal A may produce, by electromagnetic radiation, 
a disturbance in the terminal B, which may, in turn, 
reinforce and perpetuate what was originally only a 
transient in A. This will add up and maintain the 
disturbance and thus a “ vicious circle” would be 
brought into being. Thus we obtain, in effect, 
another channel which may be represented by dotted 
lines, x, 8, and a secondary communication system, 
AapB. 

This spurious communication system, A«f B, 
may be completely innocuous and not interfere 
with the main working system, Aa 6B. On the other 
hand, it may interfere to a greater or lesser extent 
with the transmission of messages along the main 
channel ab. Under certain circumstances it may 
predominate over the activity for which the system 
was planned and cause a breakdown of communica- 
tion. It may even cause damage to the apparatus. 
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In any case, this spurious coupling, originally not 
taken into account, may appreciably alter the proper- 
ties of the system. If we assume both terminals to 
contain automatic control mechanisms the interference 
may be serious enough to throw at least one of them 
out of equilibrium and result in hunting or jamming. 
The oscillations may be of sufficient magnitude in 
one terminal to cause coupling between the trans- 
mitter and receiver and so cause self-oscillation 
within the terminal. 

Let us now bring our analogy back to a face-to-face 
conversation. A circular interference due to spurious 
coupling between two distinct units, two terminals 
in a communicating system, is comparable to an 
interpersonal disturbance. An internal oscillation 
entirely within one piece of apparatus is similar to 
an intrapsychic vicious circle. 

When people are involved in a conversation which 
leads to tenseness, embarrassment or irritation, 
they are thrown off balance and they become less 
reasonable. They may become unnatural, over 
polite, ineffectual, over apologetic, and fail to speak 
to the point. Alternatively they may become over 
aggressive or swing between these opposite extremes. 

Such conversations will lead to increasing uneasi- 
ness or embitterment. They may result in the 
rupture of a relationship and this may have a lasting 
effect on a career. A better management of human 
relations depends on more thorough theoretical 
understanding of the psychological processes involved. 


APPENDIX 


The emphasis on non-verbal aspects of face-to-face com- 
munication is due to Harry Stack Sullivan,’ who stressed more 
particularly the role of auditory cues in interviewing. R. C 
Oldfield* found, on the basis of a survey conducted among 
industrial and other interviewers, that some attach great 
importance to these non-verbal components of communication 
whereas others are doubtful or deny their value altogether. 

It would appear that these differences of opinion may be 
due to varying degrees of awareness in the interviewer. Ruesch 
and Prestwood* have found experimentally that sound recordings 
of interviews carry much more information about the emotional 
situation within the interviews and about the personality of 
the interviewees than do verbatim transcriptions. 

A considerable amount of experimental work on the trans- 
mission and effect of tension in the interview through non- 
verbal channels has been done recently by Frieda Goldman- 
Eisler'® in whose paper further references can be found. Her 
approach is a further development of a method originally 
devised by E. D. Chapple.''’ '* 

To revert back to the question of plain speaking, frank 
criticism and personal guidance, Rosemary Stewart'*™ has 
found, as a result of a recent survey, that many gifted and 
ambitious young men go through periods of depression and 
discouragement in the absence of someone with whom their 
career and progress could be frankly discussed. 

That the especially gifted, the potential leaders, innovators 
and inventors may need more attention than the average, and 
a particular treatment, has been recently emphasised by 
D. W. Harding.'” '* 
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Automobile Engineering 


THE INVASION OF AMERICA 


Imported Cars Penetrate United States Market; 


On all past experience, selling refrigerators to 
Eskimos looked an easy job beside selling 
imported cars to Americans, but after the war a 
few enterprising companies, driven by the need 
for new markets, made the attempt. Sports 
cars quickly caught on, with M.G. and Jaguar 
leading the field, and soon an imported roadster 
was almost essential equipment for a film star or 
a comic-strip hero. But with small family cars 
the going was tougher. Austin, for one, spent 
millions (the A40 was presented in New York 
before England had seen it) but they did not 
catch on, and the sales organisation was dis- 
banded. Inadequate supplies of spares, a get- 
rich-quick policy by a proportion of dealers, 
and unsuitable designs also told against imported 
cars, but a steady trickle of service men went 
home from Europe sold on the economy, easy 
handling and easy parking they had enjoyed with 
European cars. 

As a result more of the reliable dealers took 
an interest in imported cars as a second line, 
and rising living standards set more families 
looking for an economical model as a second car. 
American Motors scored a success with their 
Austin-built Metropolitan, and then suddenly, 
Volkswagen hit the jackpot. In two years only 
a few hundreds of the German car had been 
sold, but after drastic overhaul of their sales 
organisation, they sold 50,000 cars in the United 
States in 1956, and were all set to top this in 
1957. Suddenly foreign cars were news. Big 
national magazines began running features about 
them, and the thing snowballed. Renault 
moved in with their Dauphine, backed by a full 
sales and service organisation; and by July last 
year they had sold 10,000 and were outselling 
Volkswagen in ten states. 

The Morris Minor had been handicapped for 
years by inadequate engines, geared to run too 
fast, but with the coming of the ** 1,000 °° with 
its 950 c.c. engine word quickly got around that 
this was something much more serious. American 
sales multiplied eight times during 1957, and the 
factory went on overtime to meet the demand. 
This, with the strong demand for the M.G.A. and 
steady sales of the Austin-Healey were major 
factors in boosting the B.M.C.’s dollar exports 
to 75 million dollars in 11 months. Rootes 
were selling as many as 5,000 Hillman Minxes 
a month, plus a lot of Husky station wagons, 
Jaguar reported American orders for 1958 
amounting to 32 million dollars, twice the pre- 
vious year’s total, and Standard, with 10 million 
dollars’ worth of orders in hand for Triumph 
TR3 sports cars, launced the Standard Super Ten 
and Companion station wagon with Triumph 
name plates in America to win a share of the 
family car market. 

Simca from France found sales of the Aronde 
expanding fast, Fiat started sending over a 
thousand cars at a time from Italy in their own 
ship, and Mercedes-Benz assured themselves of 
a full dealer network by their tie-up with Stude- 
baker-Packard. 

It seemed that nothing was too small to find 
buyers. The old American fear of being bumped 
from behind in the race from the traffic lights, 
or run down by heavy trucks dwindled away as 
small cars became a familiar sight on the streets. 
Heinkels, Messerschmitts, Isettas and Goggo- 
mobils have sold in thousands and for the first 
time the desires of American motorists have 
begun to take a primary place in the thinking of 
European designers. 

From dismissing the imported car as a thing 
of no importance, American manufacturers have 
been obliged to assess its future impact seriously. 
There is no question of them making small cars 
themselves yet (Edward N. Cole, boss of G.M.’s 
Chevrolet estimates there would have to be a 


steady demand for 500,000 units a year before 
they could contemplate entering the market) 
and indeed the two biggest groups need be in 
no hurry, while they have their European sub- 
sidiaries. Harlow Curtice, General Motors 
President, who only a short while before had 
been saying a second-hand American car was the 
best bet for economical transportation, changed 
course sufficiently to allow Pontica to sell 
Vauxhall Victors imported from England, at the 
rate of 1,000 a month, and soon had Buick selling 
similar quantities of Opel Rekords from the 
German G.M. plant. 

Ford, which had been handling imported 
English Fords for years, stepped up the pace 
and by November had passed the 1957 target of 
20,000, while Ford Chairman, Ernest Breech was 
denouncing the smaller car as a reduction in the 
American standard of living in automobiles. 

Chrysler, with no European subsidiary, sent 
vice-president Jim Zeder to Europe to observe 
and report, and imported a special Goggomobil 
prototype for engineering investigation. 

The only American manufacturer actively to 
take up the challenge on American soil is 
American Motors. They have a real interest in 
doing so, for imported cars have been outselling 


EVOLUTION 


Evidence suggesting that the market for two- 
seater sports cars in the United States may be 
left largely to foreign manufacturers is provided 
by the new four-seater Ford Thunderbird coupé 
and convertible which replaces the two-seater. 
The change of policy is based on an investigation 
covering the sales of over 50,000 of the two-seater 
coupés and convertibles in just over three years. 
One-third of the output went to California, and 
only 200 out of 8,000 Ford dealers had handled 


The Ford Thunderbird 


four-seater two-door 


coupé. 


any appreciable number of Thunderbird sales. 
To reach a larger market, a larger car was 
indicated in which owners could take their 
children, or take their friends to the country 
club; and the result is a large four-seater coupé 
which leaves the two-seater sports car field free 
to the imported car and the Chevrolet Corvette, 
but which competes with Jaguar and Mercedes 
saloons. It is longer and wider than the old 
model, with current features like pneumatic 
suspension and four headlamps, and the engine 
size is raised to 5,770 c.c., giving a gross 
300 b.h.p. at 4,600 r.p.m., to compensate for 
a weight increase of about 560 lb. The car is 
also interesting because it has a unit body- 
chassis structure. 

With a wheelbase of 9 ft. 5 in., a length of 
over 17 ft. and a dry weight of about 3,700 Ib., 
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them and Studebaker-Packard combined. Pyegj 
dent George Romney sees imported cars captur 
ing 4-5 per cent. of the American market, ang 
to meet the challenge he has thrown the bi 
Nash and Hudson on the scrap heap, Th 
Rambler is retained, and early in 1958 comes g 
revival of the smaller, 100 in. wheelbase car in 
modernised form, under the name of Ramble 
American. Meanwhile the British-built Metro. 
politan continues as their smallest model, 

Booming demand has banished one bugbear: 
depreciation. Popular foreign models keep theit 
value better than American cars. Another 
question now being watched with interest js 
whether American buyers prefer small cars with 
an American flavour like a Vauxhall, Opel or 
Metropolitan, or whether they want the snob 
appeal of foreign styling. 

Some observers say that they believe a possible 
long-term effect will be a reduction in the 
size of America’s popular cars, whicn nowy 
take up space needlessly on crowded highways 
with their flamboyant shapes, but no one is 
prepared to start the movement after Chrysler's 
disastrous attempt to show the way four years 
ago. So at present the sky’s the limit for im. 
ported cars, and there’s room for everyone. 


IN THE AMERICAN AUTOMOBILE 


the Thunderbird has become quite a large car, 
but a lot of the length is in the luggage trunk and 
rear seat leg-room is restricted. It is an inter- 


esting new venture by Ford, who need a success 
after the failure of the 1956-57 Continental and 
the disappointing reception of the Edsel. (The 
Edsel Division has just been merged with the 
Lincoln-Mercury Division.) 

But if the sports car market seems too small 
to interest American manufacturers, advancing 





sales of small imported family cars bring nearer 
the day when it will be economically possible for 
home factories to enter the market, annual 
sales of 350,000 to 500,000 being variously 
quoted as the starting point. American Motors, 
being unable to compete any longer with the 
Big Three (they have now only 2 per cent. of the 
American market) have now decided to compete 
with the importers by reviving the Rambler of 
1955 in modernised form, but using the same 
body pressings. The wings are now cut away 
to expose the wheels, which were previously 
enclosed. This gives the car a lighter appearance 
and permits a wider track, giving improved 
stability. The simple lines, with a neat oval aif 
intake, devoid of double headlamps, tail fins 
and heavy chromium ornamentation make the 
car almost indistinguishable from a European 
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jmport. It is nearly three feet shorter than 
current popular models from the Big Three, and 
several inches narrower. Dry weight is about 
2,640 Ib. and the power unit is the 1955 side- 
valve six Of 3,205 c.c. producing 91 b.h.p. at 
3300 r.p.m. The compression ratio has been 
raised from 7-3 : a to 8: | but it is significant 
that the result is being advertised as improved 
fyel economy rather than increased power. 
For export, the 1953 engine will be revived; it 
has a shorter stroke giving a swept volume of 
2-8 litres. Brake friction area has been increased 
by 34 per cent. and there are three choices of 
transmission: a three-speed gearbox with or 
without automatic overdrive, and a recent type 
of Borg-Warner automatic transmission with 
torque converter and two-speed planetary train. 

The Rambler American might well be a straw 
in the wind bearing warnings for certain British 
manufacturers who seem to be losing ground in 
old markets while cashing in on the new boom 
in dollar sales. 


BOND MINICAR MARK E 


Since Bond Minicars first started production 
10 years ago 20,000 have been made. Now 
Sharp's Commercials Limited, Preston, Lanca- 
shire, recently announced that the Bond Minicar 
Mark E is in production. This model has been 


developed from prototypes shown at Earls 
Court in 1956. 
New features include a substantial chassis 


frame; streamlined two/three seater with two 
doors instead of one; and increased brake lining 
area. The 197 c.c. Villiers 9E engine is retained, 
but the old three-speed gearbox is replaced by 
a four-gear positive stop-unit, complete with a 
key-operated Siba Dynastarter. 

Tne inclusion of a chassis frame proper in the 
specification of the Mark E is the first departure 
from the stressed-skin principle of construction 
since the Bond was introduced in 1948. The 
frame is built from box-section side members 
to which are butt-joined three top-hat section 
cross-members at the forward end and two heavy 
Z-section cross-members at the rear end. The 
latter carry the independent rear suspension units. 

Set in-board and parallel to the main chassis 
side members are two further Z-sections which 
run beneath the top-hat cross-members and are 
butt-joined at the rear to the suspension bearers. 
The forward ends of this sub-frame carry the 
bulkhead, on which is mounted the engine/ 
steering assembly. 

In earlier models the bulkhead was a massive 
light-alloy casting; on the Mark E it is composed 
of a steel frame faced with light-alloy sheet. 
Its sides are bolted to the front body shell 
while the upper edge is braced by the supports 
for the 3} gallon fuel tank. The latest Minicar 
has been extensively tested at M.I.R.A. and is 
said to have a top speed of 50 m.p.h. and a 
cruising speed of 40 m.p.h. 


BOND SCOOTER 

Having successfully entered the small car 
market, Sharp’s have shown the first production 
model of the 55 m.p.h. Bond scooter—a 150 c.c. 
all-British 110 m.p.g. machine with glass fibre 
body. It has an open tubular double frame of 
welded steel carrying engine-gearbox and sus- 
pension legs. The steering column is massive 
2 in. tube from which is carried a rectangular 
steel-tube front wheel member. 

Armstrong hydraulic shock-absorbers and 
coil-springs are used and brake drums have a 
diameter of 5 in. The rear suspension also 
consists of a single trailing arm fitted with 
a shock absorber and once again the wheel is 
carried on a stub axle and a rod-operated 5 in. 
diameter brake drum is fitted. 

The engine is a new Villiers two-stroke, the 
31C, which has a capacity of 148 c.c. (57 by 
58 mm. bore and stroke) at a compression ratio 
of 7-75:1. Power output is 6-3 b.h.p. at 
5,000 r.p.m. giving a maximum speed of 55 m.p.h. 

here is a three-speed gearbox and a 12 volt 
Siba starter generator. 


Metals and Materials 
METALLURGICAL COKE 


It is well known that it is difficult to make a 
satisfactory blast-furnace coke using Scottish 
coals by themselves, and a proportion of Durham 
coals is usually added to help upgrade the 
Scottish blends. In a paper dealing with the 
“Coking Properties of Scottish Coking Coals 
Used at Clyde Iron Works,” read on January 10 
before the West of Scotland Iron and Steel 
Institute, the authors, Mr. W. Eland, Jr., and 
Dr. V. Giedroyc, of Colvilles Limited, state that 
in the present practice the proportion of Durham 
coals, included in the blend at the coke ovens, is 
15S per cent. They add, however, that if, in 
future, deliveries of Durham coals should be 
interrupted for any reason, the maintenance of 
coke quality would be difficult. Hence it was 
decided to commence a research on the coking 
properties of Scottish coals in order to develop 
a blending practice that would enable a satis- 
factory blast-furnace coke to be produced from 
Scottish coals alone. 

Accordingly, an ambitious programme, involv- 
ing an intensive survey of the general characteris- 
tics of the coals supplied to the Clyde Lron Works, 
was undertaken, comprising proximate and 
ultimate analyses, petrographic analysis, Gieseler 
and Sheffield tests, and, finally, coking tests in the 
Jenkner apparatus. The Gieseler test, it may be 
explained briefly, is used for determining the 
maximum fluidity and plastic temperature range 
of coal, while the Sheffield coking test is employed 
to ascertain the expansion, contraction and also 
the plastic temperature range. Tests of this 
type are fruitful because recent research has 
indicated that the coking power of coals depends 
to a large extent on their plastic properties when 
heated. The reproducibility of the Gieseler test, 
however, was found to be “ far from satisfactory” 


NICKEL 


Nickel is not likely to be scarce in 1958. This 
situation indeed became apparent in the closing 
months of 1957. At the end of last year, stocks 
in customers’ inventories in the United States 
were 12,500 short tons higher than at the end of 
1956, and the United States Government pursued 
a policy of diverting to industry all nickel 
intended for their stockpile throughout most of 
1957. At the same time, there was a similar 
move on the part of the United Kingdom Govern- 
ment to release nickel from its stockpile. Govern- 
ment reductions in stock were in large part a 
direct result of reduced defence demands, which 
were offset by an increased demand for civil 
consumption. Meanwhile, world production 
of nickel continued to rise last year, and free- 
world supplies at 245,000 short tons were nearly 
10 per cent. up on 1956. 

While there is on the whole no immediate 
danger of over-supply of the metal, nickel 
producers are very much aware that many users 
have been replacing nickel-containing alloys 
with substitutes which use less nickel, or none 
at all. Dr. John F. Thompson, Chairman of 
the International Nickel Company of Canada, 
Limited, pointed out recently in his review of the 
nickel industry in 1957 that some of these sub- 
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FROM SCOTTISH COALS 


and, possibly for this reason, many of the survey 
samples of Scottish coals were coked under 
standard conditions in the Jenkner retort 
apparatus. Each charge of coal tested weighed 
1,200 grammes and coking was continued at a 
fixed rate of heating for 169 minutes. The 
coke was quenched by immersing the whole 
retort in a pail of water, and the physical proper- 
ties of the resultant fuel were ascertained by 
means of a shatter test and afterwards by rotation 
in a miniature hammer drum. The reproduci- 
bility of the Jenkner test was found to be good 
and it was thought to constitute the most direct 
method of evaluating coking properties, although 
it does not define any single property of a coking 
coal. 

As is often the case with research on coal and 
coke, the results obtained are somewhat dis- 
appointing in that they are of a tentative nature 
only, and indicate that much more work remains 
to be done before any very definite conclusions 
may be drawn. The authors point out that 
individual deliveries of a coal often do not vary 
greatly in their proximate analysis, but that their 
petrographic composition, plastic properties and 
Jenkner test result may vary to a large extent. 
They add that the experimental material they 
have collected (which, incidentally, is consider- 
able) is as yet insufficient to pin-point the cause 
of these fluctuations that may be due to varying 
proportions of individual seams in a given mine, 
contamination in the washeries or a variation in 
washing techniques. They conclude, however, 
that their results enable a provisional classification 
to be made dividing the coals investigated into 
groups within which the individual coals can 
replace each other without materially affecting 
the coking properties of blends. 


IN 1958 


stitutes are likely to continue in general use, 
although he was confident that in the majority of 
cases their use was a compromise which is likely 
to be discontinued as nickel becomes more freely 
available. In drawing attention to this, Dr. 
Thompson said that long-term plans involving 
the use of nickel could now be embarked upon 
with some confidence provided there is no marked 
reversal in defence policy. Increasingly this 
begs the question, since it is becoming more 
likely that the United States Government will 
embark upon a “crash” defence programme 
as a result of the sputnik scare. 

Meanwhile, however, world production should 
go on expanding. International Nickel alone 
should be producing 385 million lb. by 1961— 
30 per cent. above 1957—as a result of large- 
scale investment in their new Manitoba project, 
due to start production in 1960, and from further 
expansion in the Sudbury district of Ontario. 
Meanwhile, expansion of steel production, both 
in this country and in the United States, is 
likely to proceed at a slower pace in 1958, and 
this in its turn may have some effect on the 
demand for nickel in stainless steel and certain 
alloys. Nevertheless, a significant surplus is 
not likely to develop this year. 


SHALLOW-TROUGHED CORRUGATED SHEETING 


A thin-gauge shallow-troughed aluminium corru- 
gated sheeting has been added to the range 
produced by the Northern Aluminium Company, 
Limited, Banbury, Oxfordshire. The sheeting 
has | in. wide troughs, depressed + in. and set 
across the sheet at intervals of 2 in., 3 in., 4 in. 
and 6in. The edges parallel to the corrugations 
are given borders of sufficient width to provide 
an overlap of 1 in., and at the same time to 
present a continuous, symmetrica! pattern across 
joined sheets. The overlap may be used for a 


variety of fixing methods and will give standard 
effective sheet widths of 36 in. and 48 in. Both 
transverse and longitudinal corrugations are 
available on either plain or “ stucco ’’-finish 
sheet. 

Primarily designed for caravan builders to 
provide an attractive panelling with enough 
stiffness to minimise the risk of buckling, the 
sheeting is also suitable for use in vehicle body- 
work generally and in building and domestic 
equipment. 
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Book Reviews 


ON BEHALF OF THE PEOPLE 


Coal-Mining Economics: Organization and 
Management, By JOHN SINCLAIR. Sir Isaac 
Pitman and Sons, Limited, Pitman House, 
Parker-street, Kingsway, London, W.C.2. (45s.) 


The coal-mining industry is of prime importance 
to the economy of this country because coal is 
the main fuel used in power generation. Coal 
has been mined in Great Britain for at least 
700 years, and was important to the develop- 
ments of the Industrial Revolution. It has 
been used wastefully, and only since the war, 
when it is in short supply, has its worth started 
to be appreciated. Coal is a generic name for a 
mineral with widely varying properties, which is 
mined under equally varying conditions. The 
hard coals of South Wales, important in 
steam generation, have high calorific values and 
contain few volatiles; while the coking coals, 
especially those of Durham, are important to the 
metallurgical and chemical industries, and for 
providing coal gas. The economic importance 
of the coking coals is shown by the fact that 
they are- being mined in seams of 18 in. or less, 
which causes production costs to be high. 

The industry has had a record of slump and 
prosperity, and this has had an unsettling effect 
on labour and on the ploughing back of profits 
to replace obsolete equipment. The private 
companies which ran the mines before national- 
isation varied greatly in their efficiency, their 
size and their relationships with the collier. 
Before the war, many committees had sat to 
deal with the great problems facing the industry. 
These problems were technical rather than 
human. The action of the Labour Government 
of 1946 in nationalising the industry is often 
regarded as actuated by political ideals, but, 
nevertheless, there were good technical reasons 
to rationalise the whole industry, although 
what that rationalisation should have been is an 
open question. 

The National Coal Board has a tremendous 
task. Under the one management there are 
over 700,000 men—a number in excess of the 
Armed Forces—spread over more than 900 
productive units, including carbonisation plants, 
brick works (the Board is the second largest 
brick-maker in Great Britain) and opencast 
workings as well as deep mines. Coal production 
has been steadily declining since 1913; more of 
the less productive and ‘“‘clean’’ seams must 
now be worked than formerly, and, as coal is 
a wasting asset, equipment has to be installed 
where none existed previously, or it has to be 
replaced, and the labour force is ageing and 
decreasing. The first exuberances of 1947, which 
resulted in notices being placed at the pits that 
“This colliery is managed by the N.C.B. on 
behalf of the people,’ have now been replaced 
by the sober realities of managing a difficult 
industry, the efficiency of working of which is 
reflected in the whole economy of the country. 

One of the first tasks of any management is 
to set up realistic standards of production 
and to control activities towards the attainment 
of these standards. The establishment of such 
standards was one of the bases of F. W. Taylor’s 
views and is covered in the everyday work of 
work-study and operational-research technicians. 
The N.C.B. is also covering this task but it is 
faced with major technical decisions in planning 
reconstructed collieries using new types of 
working, such as “ horizon mining,”’ in place of 
‘*“seam working *—the latter becomes difficult 
to apply in steep seams such as those encountered 
in the Board’s North Western Division. Recon- 
struction and new shaft sinkings involve the 
expenditure of huge sums of money which can 
only be justified in the long-term view. In 
considering the physical organisation of a 
colliery, mining can be oversimplified as present- 
ing a materials handling problem of moving 
coal front the face to the user and, where 
mechanical handling is used, each operation and 


piece of equipment must be integrated within 
the whole. Failure to achieve this integration 
can result in less efficient overall working than 
with non-mechanical handling. This is shown 
with conveyor-belt handling, where a blockage 
at one point from coal face to shaft bottom 
results in a temporary hold-up of work at the 
coal face. Utilisation of mechanical equipment 
is important in planning and control as it 
greatly affects costs. Another problem which 
arises in this field is that the increased mech- 
anisation of coal cutting has resulted in greater 
production in many pits, and the coal produced 
must then be brought up the shaft, which acts 
as an overall throttle; this has thrown into sharp 
relief the engineering problems of shaft winding. 

The book under review is intended as an 
elementary general introduction to the manage- 
ment of the industry, for mining and non-mining 
technicians. In view of the vastness of the 
industry a broad undetailed programme is 
called for in a short book of 337 pages. A wide 
annotated introduction to the now vast literature 
of the subject is needed, as well as a broad 
management philosophy, rather than an exposi- 
tion of the minutae of everyday work, such as 
cost sheets and double entry book-keeping. 
The author attempts both a broad and a detailed 
approach: the result is that neither is wholly 
successful. The book provides useful reading on 
joint consultation in the industry, on wages and 
conciliation, and on organisation structure at 
a colliery, but, in dealing with the historical 
aspects of mining techniques (back to the 
Middle Stone Age) and human relationships in 
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Lloyd’s Register of Shipping Rules and Regula- 
tions for the Construction and Classification of 
Steel Ships, 1957. The Manager, Lloyd’s 
Register Printing House, Garret House, Manor- 
royal, Crawley, Sussex. (42s.) 

The appearance of a new edition of Lloyd's 

Register Rules and Regulations is a milestone in 

engineering practice, since the perusal of this 

book gives a clear picture of the state of the 
art in many fields. The most notable feature of 
the Rules has always been that they have pro- 
vided, on the one hand, a clear guide to sound 
practice for the firm which lacks design inspira- 
tion, while, on the other hand, they have not 
acted as an undue brake on inspired develop- 
ment and experimentation. Thus, almost every 
firm rule is qualified, as, for example: “*. . . when 
it is desired to adopt higher loading than per- 
mitted by the formula, full particulars are to be 

submitted for consideration ” (para. 505). 

To appreciate the difference between the 
Society’s control and that exercised by the codes 
of structural building practice, reference need 
only be made to the attitudes of the ship- 
building and structural-steel industries to the 
welding of structures; in the one, encouraged 
by the Society’s surveyors, welding is well 
established, but, in the other, it is still groping 
ahead and modern design methods are penalised. 

The new Rules contain a certain number of 
changes with regard to forecastle, scantlings, 
bulkheads, etc., which are of interest only to the 
marine industry, but they also contain a number 
of changes of much more far reaching significance 
to the engineering world, particularly with regard 
to gearing and the testing of steels. 

The changes introduced with regard to gearing 
serve to emphasise the need to pay due attention 
in design to the manner in which the section of 
component is changed, and, in particular, to 
root fillet radius. They also emphasise the need 
for cutting gears only on machines which are 
themselves of the highest accuracy, so that 
approval must be obtained not only for the 
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the industry, it would have been helpful to show 
their relevance to modern problems. 

Extracts are quoted from Fayol and Man 
Parker Follett, but Taylor is neglected and even 
misrepresented. Misleading comment occurs on 
work study and time and motion study, which 
are made to appear different one from the other: 
readers of the British Institute of Management 
publications which the author quotes, and of 
Professor Barnes’s standard text-book, Motion 
and Time Study, would find it hard to differentiate 
between the two. The account of rating (due to 
Bedaux) is erroneous. The 54 pages which are 
devoted to appendices copied from available 
N.C.B. or other publications could have been 
more profitably spent in a fuller explanation of 
everyday management problems at  varioys 
levels of the Board’s structure, especially as 
regards the practical issues involved in imple. 
menting the recommendations of the Fleck 
Report—in itself a most important commentary 
on the management of giant organisations. 
The figures and graphs are often not adequate 
(especially where they are divorced from the 
text with which they appeared in N.C.B. pub- 
lications) or when points are suppressed in 
drawing mean curves (Figs. 13 and 14). Sup. 
pression of point scatter in graphs is not per- 
missible in management teaching, especially in 
mining where variations are important. 

The book is interesting in parts, especially 
those on the industry’s history, and on wages, 
consultation and conciliation, but even at an 
elementary level the people in the industry 
would probably wish for a sharper light to be 
thrown on modern policy and management 
techniques, especially as regards planning, recon- 
struction and the effects of mechanised working, 
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finished component but also for the machine 
on which it is to be produced. It is sad to be 
able to deduce from the Rules that hardened 
and ground gears are still a rarity in marine 
practice, in spite of the effort made by the 
Admiralty after the war to procure adequate 
grinding capacity for this country. 

Perhaps the most important additions to the 
book are to be found in the chapter on “ Quality 
and Testing of, Materials,’ where a new section 
has been added entitled ‘ Ship Steel for Welded 
Construction.” This section defines the qualities 
which are now considered necessary in steel 
which is to be used for parts of primary structural 
importance in welded vessels. Since the catas- 
trophic failures of certain welded ships in 1943, 
investigations into the brittle fracture of steels 
have continued uninterruptedly and now, after 
much deliberation (and opposition), these changes 
have been taken as final and adopted. 

The new requirements are designed to ensure 
that the most highly stressed members of a 
welded ship are not liable to fracture in a brittle 
manner at ordinary service temperatures even if 
the means of initiating a fracture be present. 
In brief, there are two further requirements to 
those required by the Rules for ship steel in 
general. Firstly, the permissible range of 
chemical composition is more closely defined 
and, secondly, the steel must pass a_ notch 
impact test. Acceptance in this test is to be 
based on both the energy absorption and the 
extent of “ crystallinity ” of the fracture surface. 
The criteria are a minimum energy of 35 ft. Ib. 
and a maximum crystallinity of 70 per cent. in 
the average of three Charpy tests at 0 deg. C. 

Minor modifications have also been made in 
those sections which deal with materials for 
gearing and for bronze propellers. In each 


case, the range of materials and the appropriate 
test requirements have been amplified to include 
representative modern alloy steels for gearing 
and aluminium bronze and other high-tensile 
bronzes for propellers. 
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NEW BOOKS 


ineering Metallurgy. Part I: Applied Physical 


Metallurgy. By RAymMond A. Hicains. The 
Technical College Series. English Universities 


Press Limited, 102 Newgate-street, London, E.C.1\. 

(25s.) 
intended primarily as a text-book for students taking 
metallurgy as a subject in their Higher National 
Certificate course in mechanical or production 
engineering, the present book will also be found of 
value to undergraduates and others studying metal- 
urgy as an ancillary subject in their university-degree 
or certificate courses. Much of the ground required 
by the graduateship examination of various engineer- 
ing institutions is also covered. The 23 chapters 
deal with such subjects as the production, shaping, 
treatment and properties of iron and steel, copper, 
aluminium and other metals and their alloys, and 
machinability, metallography, soldering and welding, 
and corrosion. Part II, now in preparation, we 
understand, will deal with such topics as the practical 
aspects of the heat-treatment of both ferrous and non- 
ferrous metal alloys, die-casting, the melting and 
casting of alloys, the assessment of metallurgical 
defects, and standard specifications. 


Civil Engineering. By K. L. Nasu. Robert Hale 
Limited, 63 Old Brompton-road, London, S.W.7. 
(8s. 6d.) 

Another volume in the series of “* Target for Careers 
books, intended to help careers masters and mistresses, 
parents and boys and girls on the choice of a profes- 
sion, has now appeared. It is concerned with civil 
engineering which, it is stated, has been defined as 
the “ art of directing the great resources of power in 
nature for the use and convenience of man.” The 
scope of civil engineering and the training and oppor- 
tunities Open to young persons in this field are 
described in detail. 


Reinforced Concrete. By J. MCHARDy YOUNG. 
Third edition. Croshy Lockwood and Son Limited, 
26 Old Brompton-road, London, S.W.7. (12s. 6d.) 

The publication of the 1957 edition of the British 

Standard Code of Practice, covering ** The Structural 

Use of Normal Reinforced Concrete for Buildings ” 


(C.P.114:1957), has rendered necessary the present 
third edition of Mr. Young’s work. Accordingly, 
the text has been revised to bring it into line with 
current practice and it is pointed out that the stresses 
used throughout are in accordance with the new 
Code. The new Code also permits the use of the 
load-factor method of design, and this has been 
incorporated in the text of the present edition. 


Trade Effluent and Water Supplies in Western 
Germany. Report of a tour by an F.B.I. Delega- 
tion. Federation of British Industries, 21 Tothill- 
street, London, S WA. (3s. 6d.) 

The delegation represented the Trade Effluent Panel 
of the Technical Legislation Committee of the 
Federation of British Industries. It was led by Dr. 
C. J. Jackson, O.B.E., and visited Western Germany 
at the invitation of the Bundesverband der Deutschen 
Industrie—the German equivalent of the Federation. 
The German tour was almost entirely confined to 
the heavily industrialised area in the watersheds of 
the Ruhr, Emscher and Lippe rivers and the section 
of the Rhine into which they flow. The report 
deals not only with sewage-works procedures and 
the purification and disposal of effluents, but also 
with the legal standpoint adopted by the national 
government and by local authorites. 


The Science of Engineering Materials. Edited by J. E. 
GoLDMAN. John Wiley and Sons Incorporated, 
440 Fourth-avenue, New York 16, N.Y., U.S.A. 
(12 dols.); and Chapman and Hall Limited, 37 
Essex-street, London, W.C.2.  (96s.) 

A series of conferences, formal and informal, culmin- 
ating in the Carnegie Conference on the * Impact of 
Solid State Science on Engineering Education,” 
held in Pittsburgh at the Carnegie Institute of Tech- 
nology in June, 1954, constitute the source and 
background of the present volume. The text is the 
work of authorities in various physical and engineering 
fields. By defining the molecular structure of mate- 
rials, they describe and interpret, qualitatively, the 
properties of metals and alloys, semi-conductors and 
dielectrics, and non-crystalline materials, including 
cement, high polymers and glass 


TRADE PUBLICATIONS 


Copies of any of the following trade publications are 
obtainable from the addresses given, though distribution 
is sometimes restricted. 


Smoke Alarm. LANCASHIRE DYNAMO ELECTRONIC 
Propucts Lrp., B.E.P. Works, Rugeley, Staffs. 
Smoke densitometer and alarm that meets both 
B.S. 2740 : 1956 covering smoke alarm and alarm 
metering devices, and B.S. 2811 : 1957 covering 
smoke density indicators and recorders. — Illus- 
trated leaflet. 

Electronics Chassis. SHANDON ELECTRONICS L1D., 
6 Cromwell-place, London, S.W.7. Rapikon 
departs from the concept of the conventional box 
chassis; the component parts are held in a rack 
and screwed together. Pre-punched holder plates 
take components such as valves. Vertical layouts 
are used. Illustrated leaflet. 


Pneumatic Tools. Drsourrer BroTHers Ltp., The 
Hyde, Hendon, London, N.W.9. Description of 
company’s range of portable pneumatic tools, 
including drills, screwdrivers, nut runners, millers, 
spanners, shears, nibblers and grinders. Also 
details of accessories and air line equipment. 
Illustrated brochure. 

Electrostatic Precipitation. ©StuRTEVANT ENGINEER- 

ING Co. Ltp., Southern-house, Cannon-street, 

London, E.C.4. Publication 7009 gives compre- 

hensive description of electrostatic precipitation. 

Details of precipitators and their various types of 

applications; details of high-tension equipment. 

Illustrated booklet. 


Induction Heaters. Rapio HEATERS Ltp., Eastheath- 
avenue, Wokingham, Berks. Details of 9, 15 and 
25 kW grid controlled induction heaters. They 
have been designed to be independent of mains 
Supply variations and have an output range of 
20:1. Illustrated leaflet. 

Canadian Steelwork. Dominion BripGE Co., Ltp., 
Lachine, Quebec. Rolled steel sections and 
Plate work; long and short-span purlins; cranes 
and equipment. Various catalogues. Also book- 
let entitled ** Builders in Steel,” describing activities 
of company. 

Steel Structures. BROCKHOUSE STEEL STRUCTURES 
Ltp., Victoria Works, West Bromwich, Staffs. 


Use of light-gauge steel construction by standard 


components to 3 ft. 4 in. module. Planning, 
standard sections and components, staircases; 
treatment of subsidence. Booklet. 


Electrical Weighing. Ettiorr BrotHers (LONDON) 
Lrp., Century Works, Lewisham, London, S.E.13. 
Leaflets 1.W. 1-5 describing the Elliott electrical 
weighing systems. Description of principles of 
system and illustrations of practical applications 


Variable Speed Drive. LANCASHIRE DYNAMO NEVLIN 
Lrp., Hurst Green, Oxted, Surrey Description 
of the Lancashire-Nevlin Varionic variable speed 
drive that is available for a wide speed range for 
outputs up to 1,000 h.p. Leaflet 

CLAupe Lyons Ltp., 4-10 Ware- 

A range of a.c. mains 

Similar to 


Mains Stabilisers. 
road, Hoddesdon, Herts. 
stabilisers suitable for 19 in. racks 


previous range of cabinet mounted stabilisers. 
Illustrated leaflet. 
Electric Controls. IGRANIC Etecrric Co. Lrtp., 


Bedford. Advance publication announcing a new 
line of heavy duty oil tight control units: switches, 
indicating lights, push buttons and the like. _ Illus- 
trated leaflet. 


Electrical Accessories. M.K. Evecrric Limirep, 
Wakefield-street, Edmonton, London, N.18. 
Switches, plugs and sockets, fuse boxes, etc. 
Illustrated catalogue giving description and ratings. 

Transistor. GrNERAL ELectric Co. Ltrp., Magnet- 
house, Kingsway, London, W.C.2. Description 
how transistor works and notes on its development, 
applications, and advantages. Illustrated booklet. 


Coil Winders. FRANK WHITELEGG LimiteD, 304 High- 
street, Sutton. Surrey. Leaflet describing new 
machinery for medium and heavy coil winding 
work. Illustrated. 


Machine Tools. SOAG MACHINE TOOLs, LTD., Juxon- 
street, Lambeth, London, S.E.11. Two stock lists 
entitled ‘“* Gear Cutting Machines ” and ** Machine 
Tools You May Want.” 

Pre-Cast Concrete Units. Concrete Limitep, 16 
Northumberland-avenue, London, S.W.1. “ Bison” 
hollow purlins, plank floors, prestressed members 
for frame construction. [Illustrated booklets. 
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On the Shelf 


By Frank H. Smith 


In the December issue of the Canadian Journal of 
Physics a gentleman named Scheidegger writes 
*“On a New Theory of Mountain Building.” 
This might conjure up pictures of surveyors 
looking at likely molehills but, actually, of course, 
the paper deals with continental drift and talks 
in terms of 150 million years. 

What “ digests * are to the lazy reader with a 
desire to better his education, data sheets and 
such-like are to the busy designer. These data 
sheets are produced by a variety of bodies. In 
aeronautics, for instance, one series is pro- 
duced by one of the aeronautical journals, 
another, covering structures, aerodynamics, per- 
formance and fuels and lubricants, is produced 
by the Royal Aeronautical Society. Materials 
Data Limited (see ENGINEERING, page 13, 
January 4, 1957) have reminded me of their 
series dealing with materials of construction. 
There is a Materials Centre at 61 Victoria-road, 
Aldershot, Hampshire, and typical applications 
of materials are investigated. A typical data 
sheet lists such details as outstanding factors, 
function of a material, storage conditions, cost, 
available dimensions, and so forth A leaflet 
giving full particulars of the service and terms of 
membership is available from the address given. 
| cannot help feeling that an Aldershot address 
tends to weigh against such a Centre but, in its 
favour, must be set the time and expense saved 
by half a day, or even a day, spent among all the 
data and applications that might take a week 
to gather from available literature. 

On January 3 IL referred to the circularising 
possibilities of directories. This was inspired 
by my seeing a brochure covering the Encyclo- 
paedia of American Associations of which I 
have now seen acopy. This really is an amazing 
compilation which, with its two supplements 
already published—covers 5,947 organisations. 
The publishers—Gale Research Company, 1,116 
Book Tower, Detroit 26, Michigan, U.S.A., 
offer the whole, with supplements, at 15 dols. 
The original volume is divided into 7 sections, 
the first of which contains such titles as trade, 
business, agricultural and governmental associa- 
tions; Section II, scientific and engineering 
associations, and so forth. It includes those 
peculiar sects which are the breath of life to some 
Americans and quite incomprehensible to the 
average Englishman. For instance, The Holly 
Society of America, is followed by International 
Concatenated Order of Hoo Hoo. Pure Wode- 
house but, cross my heart, it’s true. Supplement 
I consists of “* Additions and Revisions and 
Labor Unions,” and Supplement IL comprises 
** Functional and Topical Listings’ —another way 
of naming an index but this index has an index. 
In fact, because some organisations appear under 
more than one subject, the index is longer than 
the listings—if you follow what | mean. The 
indication of gregariousness in American life is 
rather impressive. 

The Royal Statistical Society has always 
intrigued me by the number of subjects on which 
it finds statistical material. The card of 
‘“* Arrangements for January ”’ gives a fair sample, 
with papers on “ Statistical Aspects of Market 
Research,”’ “* Mortality of Miners,” “* Smoking 
and Cancer of the Lung,” * The Effects of Tele- 
vision—Research Methods and Findings,” to 
name but half of the titles. 

Here is another indication of contemporary 
thought. The Kraus Reprint Corporation, 16 
East 46th-street, New York 17, U.S.A., now has 
‘** Complete Back Files * of * The World’s Two 
Leading Journals on Rockets, Missiles and 
Interplanetary Research.” They are the Journal 
of the British Interplanetary Society, Volumes 
1-14, 1934-55, and Jet Propulsion (the journal 
of the American Rocket Society), Volumes 1-22, 
1930-52. They come to a rather frightening lot 
of dollars but I suggest that anyone interested 
get in touch with Kraus. 
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CONTACT OF METALLIC BODIES Effect of Tangential Force 


By J. S. Courtney-Pratt* and E. Eisner* 


Abstract.—We have examined experimentally the 
relative tangential movements of two bodies and 
the size of the area of contact between them, 
when they are first loaded normally against each 
other and then subjected to tangential forces too 
small to cause sliding. The experiments showed 
that both the relative displacement and the area 
of contact are smooth, increasing functions of the 
tangential force, as long as this latter is increased 
monotonically from zero. As the displacement 
increases the tangential force increases more and 
more slowly, tending asymptotically to the force 
of static friction. The tangential force usually 
closely approaches the force of static friction 
while the displacement is still small compared 
with the diameter of the area of contact. The 
contact-resistance was measured; with the noble 
metals this gave the area of contact; with 
oxide-covered metals it gave information on the 
disruption of the oxide-layer. In particular, it 
showed that a considerable tangential force was 
needed for this disruption. We found that the 


changes both in displacement and in area of 


contact produced by tangential loading are essen- 
tially irreversible. Release and even reversal of the 
tangential force produces no further irreversible 
displacement and no change in contact resistance 
until the force is increased again, in either direction, 
to a numerical value as high as the highest it 
has previously reached. It was further found that 
a lubricant does not affect the deformation process 
for tangential forces less than those required to 
cause slip. It acts by weakening the surface- 
interaction and slip occurs for a smaller tangential 
force. The experiments provide quantitative data 
on the micro-displacements before sliding. They 
can be interpreted in terms of the adhesion theory 
of friction as described by Bowden and Tabor’ 
(1954). They also confirm and extend the analysis 
of combined stresses given by McFarlane and 
Tabor? (1950). 


For an understanding of frictional phenomena, 
a knowledge of the deformations occurring in 
the region of contact of the rubbing members is 
clearly essential. The effect of the normal load, 
in the absence of any tangential force tending to 
slide the bodies over each other, has been 
investigated in detail and is fairly well under- 
stood (Holm,* 1946; Tabor,! 1951). On the 
other hand, only the grosser effects produced by 
tangential loading have been examined in detail 
(Bowden and Tabor,! 1954 and * 1956). There 
is little experimental information on, or theory 
of, the processes taking place as the tangential 
force, F, on two normally loaded bodies is 
increased from zero to the value, F,, at which 
sliding takes place. We have carried out experi- 
ments to measure the relative tangential dis- 
placement of two metallic bodies, normally 
loaded against each other with a constant force, 
W, when they are subjected to tangential forces 
in the range 0 < F < F,. Measurements of the 
electrical contact-conductance were made at the 
same time. 

Experiments on the small displacements taking 
place before sliding had been done by a number 
of investigators since 1899; but the information 
obtained was not always reliable and was not 
sufficiently complete. There remained the need 
for a systematic investigation, under a great 
range of conditions, with a high resolution of 
displacement, a simultaneous measurement of 
the contact-area and many special precautions. 
We made use of the high resolution (10-7? cm) 
of the multiple-beam interferometer, employing 
fringes of equal chromatic order (Tolansky,® 


* Both authors were formerly of the Research 
Laboratory for the Physics and Chemistry of 
Solids, Department of Physics, University of 
Cambridge. 


1948), and we worked with a great range of 
normal loads (10-? to 10* gm. wt.). We also 
took great care that the contact should be 
subjected only to the required, measured forces. 
The contact used was that of a sphere on a 
plane, thus restricting the area of contact to a 
single region. The metals examined (in like 
pairs of specimens) were gold, platinum, tin, 
indium and mild steel. For the lubricated 
experiments the surfaces were flooded with a 
saturated solution of lauric acid in cetane. 
Our experiments have already been described 
(Courtney-Pratt & Eisner,’ 1957; Eisner,® 1954). 

In what follows the tangential displacement 
will be denoted by x and the ratio of normal to 


F ‘ 
tangential force ts) by ». pw will be called 
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the equilibrium displacements before sliding at a 
normal load of 920 gm. wt. 
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Fig. 2 Results of four sets of measurements 

(in the same experiments as those from which 

Fig. 1 is derived) of the change of contact con- 
ductance with tangential loading. 


“the coefficient of friction” but it is not to be 
confused with the coefficient of static or limiting 
friction, »,, which is the value of » when macro. 
scopic sliding is about to start. The variation of 
x with », at constant normal load, W, was of the 
same general form for all the metals examined 
at all loads. It is typified by the curves of 
Fig. 1. The value, »,, to which the coefficient 
of friction tended asympotically as x-> o , gener. 
ally agreed well with the values of the coefficient 
of static or limiting friction quoted by other 
workers for the same materials, under the same 
conditions, but measured in very different 
experiments. In Fig. 1 is drawn a line represent. 
ing, on the linear scale of the graph, one fortieth 
of the diameter, d,, of the area of contact 
(assumed to be a single, circular area) under 
purely normal loading. 
This was calculated from 


d, =2 ( = )' (Tabor,* 1951), 
7 Po 

where p, is the plastic yield pressure (e.g., the 
Meyer hardness or 1-08 Vickers hardness) 
of the material and W is the normal load. It 
will be seen that the coefficient of friction closely 
approaches its limiting value while the displace. 
ments are still small compared with the diameter 
of the contact-area. This was quite generally 
true. 

The behaviour of the electrical contact- 
conductance, o, was determined by the presence 
or absence of an oxide-layer. The extreme 
cases examined are typified by the curves of 
Figs. 2 (b) and (a) respectively. | McFarlane 
and Tabor? (1950) have suggested that the 
tangential force should cause the area of contact 
to increase, and they have shown this to be true 
with very soft metals (lead and indium). The 
results of the contact-conductance measure- 
ments on non-reactive metals, e.g., Fig.'2 (a), 
confirm, as had been suggested by experiments 
on metals cleaned by high-temperature vacuum 
outgassing (e.g., Bowden and Rowe,’* 1956), that 
this is also true of much harder metals. In 
fact, the form of the curve in Fig. 2 (a) agrees 
with the prediction of McFarlane and Tabor 


o\4 
who have shown that 1 + « p? ( )- The 


G, 


solid line in Fig. 2(a) is the curve 


L 11. 2 -) 
1 + 11°66 p L4)- 


o,, the contact conductance under purely normal 


2/W\! 
p ()° 


where p is the specific resistance of platinum. 
The value of « has been chosen to give the 
best fit with the experimental points. 

When the metal was covered with an oxide- 
layer, as steel is, the contact-conductance varied 
quite differently with coefficient of friction. 
Under purely normal loading (u 0) the 
conductance was very low, showing that the 
oxide layer was left intact. Increase of » left 


loading, has been calculated from 9, 


“ L 
it largely intact until reached a value of the 


Hs 
order of 4. Further increase of » progressively 
disrupted the film, but o never reached the 
theoretical value corresponding to _ perfect, 
metallic contact (Holm,* 1946). 
The effects of lubricants are shown typically 
in Figs. 1 and 2. The displacement-curve 
closely follows that of the unlubricated metal 
until sliding is closely approached. With the 
unoxidised metal, the contact-conductance curve 
is almost identical with the one for the unlubri- 
cated specimen, the essential difference being 
that it ends at a lower value of ». On the other 


hand comparison of the curves of Fig. 2(b) 
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shows that, with mild steel, by preventing the 
rise of # to a sufficiently high value, the lubricant 
partially prevents the rupture of the oxide-film 
occurring. 

It was generally observed that, when the tan- 
gential force was released, only a very small 
reversal Of the displacement took place. The 
effect is shown in detail in Figs. 3 and 4. 
Fig. 3 (a) shows what happens to the displace- 
ments when the tangential force is increased 
from zero in small steps, subsequently decreased 
(o zero and to negative values, and then increased 


(a) The Displacements 


tangential force oscillates between values that, 
in both directions, approach the largest numerical 
value of tangential force to which the contact 
has been subjected. Mindlin, Mason, Osmer 
and Deresiewicz’ (1951) have given a mathe- 
matical analysis of this quasi-elastic part of the 
process. The work of Johnson! (1955) has 
confirmed the analysis experimentally, and has 
shown its relevance to the problem of fretting 
corrosion. Eisner 1* (1957) has dealt further 
with this matter. From our point of view it is 
also important to note that the experiments 
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again beyond the highest previously attained 
value. Fig. 3 (c) shows the behaviour of the 
contact-conductance during this process. In 
Fig. 3 (b) the parts of the curve in Fig. 3 (a) 
obtained when F is decreased and then increased 
again are shown in greater detail. From 
Figs. 3 (a) and (b) it will be seen that, if the 
tangential force on a virgin contact is increased 
from zero to some value F < F,, and is then 
oscillated between limits that are numerically 
smaller than F, then the energy dissipated in 
such an oscillation will be very much less than 
F x (the amplitude of the oscillatory displace- 
ment). These oscillatory displacements are 
almost entirely reversible, and therefore, pre- 
sumably, elastic. The energy dissipated in such 
oscillations will become large only when the 
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illustrated by Fig. 3 show that investigations 
based on oscillatory conditions (Solomonovich,'* 
1950: Mason and White,'* 1953; Johnson," 
1955) can throw little light on the first build-up 
of the frictional force; also that the greatest care 
must be taken not to introduce any tangential 
forces other than the measured ones, since it is 
the behaviour under the first application to a 
virgin contact of a tangential force reaching a 
given value, that is unique. The effect of revers- 
ing the tangential force beyond the greatest 
numerical value it had reached in the positive 
direction, is shown in Fig. 4. 

The experiments with reversed forces, illus- 
trated in Figs. 3 and 4, strongly support the view 
expressed above that the mechanism suggested 
by McFarlane and Tabor® is essentially valid 
as a description of the plastic deformation taking 
place under tangential loading of a normally- 
loaded contact. Further, they indicate that the 
area of contact, as it grows, retains a mechanical 
strength sufficient to ensure that, in its neighbour- 
hood, the two contacting bodies behave as if 
they were one. Thus, release of the tangential 
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load takes the contact region out of the plastic 
into the elastic domain, and it re-enters the 
former domain if, and only if, the tangential 
force (in whatever direction it is applied) again 
reaches its previous maximum value. Also, in 
agreement with this view, the contact-conduct- 
ance does not decrease on release of the tangen- 
tial force. 

The experiments with lubricated surfaces 
show, however, that no such mechanism of 
plastic behaviour can provide a complete explana- 
tion of friction; for the behaviour of both the 
displacement and the conductance is closely the 
same for lubricated and unlubricated surfaces, 
until lubricated sliding is very nearly reached. 
The conductance curves of Fig. 2 (a) show this 
in a particularly striking manner. This would 
suggest that the bulk plastic processes in the 
neighbourhood of the area of contact are un- 
affected by the addition of a lubricant, as, 
indeed, would have been expected a priori. The 
effect of a lubricant must be, then, to reduce the 
interaction between the two metallic bodies, 
especially in that part of the area of contact 
produced by the tangential force. Thus, as the 


area of contact grows, its average strength falls, 
until a point is reached where it cannot exert 
a force large enough to increase the size of the 
plastic region further; the area of contact must 
then stop growing, the force cannot increase 
further, and sliding takes place. 


Since lubricants 
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are only a particular example of the contamin- 
ants present on metallic surfaces, this indicates 
that we must, generally, look for an explanation 
of the finite coefficient of static friction, p,, 
normally observed, not in mechanisms of plastic 
deformation alone, but also in the nature of the 
surface interactions involved. The recent experi- 
ments of Bailey and Courtney-Pratt'® (1955) 
have made progress in this direction. 

Acknowledgments.—The authors wish to thank 
Dr. F. P. Bowden, F.R.S., and Dr. D. Tabor 
for their advice and encouragement. They also 
wish to thank the Royal Society for permission 
to reproduce the graphs which accompany this 
article from their recent contribution to the 
Society (Ref. 7). 


NATIONAL EMERGENCY 
WARNING 


Signification of national emergencies in the 
United States will be transmitted over the main 
power distribution network. Present siren 
systems can be masked by wind or confused with 
the sound of ambulance or police warnings. 
The new system, NEAR (National Emergency 
Alarm Repeater system) was developed by the 
Midwest Research Institute of Kansas City, 
Missouri. Small electronic instruments are 
fitted in any part of the wiring system of a 
house. When a national emergency occurs 
a 120 c/s signal is put on the national grid and 
this actuates the electronic instruments in each 
house. They give an audible and visible warning. 
Receivers can be built into clocks, radios and 
the like. It is thought that this system gives 
a direct link to 99 per cent. of the people in 
critical industrial areas. The figure for the 
whole country is 95 per cent. 
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Continuing 
Research and Development 


N the study of thermonuclear reactions it has 
been important to discover the effect that 
size of apparatus has on performance. For this 
reason, the results obtained from Zeta, the 
zero-energy thermonuclear assembly at Harwell, 
have not been studied in isolation. There has, 
for example, been close co-operation between 
the Harwell team and a group working under 
Dr. A. A. Ware at the A.E.I. Research Labora- 
tory, Aldermaston, where a smaller gas-discharge 
apparatus has been successfully operated. (An 
article by Dr. Ware on “ Controlled Thermo- 
nuclear Reactions,” was published in ENGINEER- 
ING last November 15, page 610.) Information 
has also been exchanged with United States 
workers in this field, and certain of their results 
have been published in this country (Nature, 
January 25). 


predecessors at Harwell, and two at least of these 
are in use for experimental purposes. 

The importance of size in the design of gas- 
discharge apparatus was underlined by Mr. R. S. 
Pease in an article published in ENGINEERING 





Fig. 1 


reactions. 





Fig. 2 Prototype Columbus straight-tube gas-discharge apparatus. 


Zeta has also had a number of 


last week (page 134). He stated that one 
principle employed in designing Zeta was that 
discharge impedance falls as the bore of the 
toroidal tube increases. Before electric power is 
generated from thermonuclear reactions, scale 
effect is likely to be the subject of much study. 
Already a further project is planned by the 
United Kingdom Atomic Energy Authority and 
the American Stellarator now under construction 
at Princeton is to be a large apparatus. Reference 
to the Stellarator, part of project Sherwood, 
was made in Atomic Review last August 2, 
when we first drew attention to the Zeta installa- 
tion, then nearly complete and now to undergo 
modification. On the same occasion mention 
was made of an American straight-tube gas- 
discharge apparatus known as Columbus and 
also of a toroidal unit called the Perhapsatron. 
These two items were shown in illustrations. 
Zeta has provided the best reasons so far for 
confidence in the prospect of thermonuclear 
power; the equipment discussed below has 
provided valuable supplementary evidence. 


A.E.[. and Sceptre III 


Initial work on ther- 
monuclear research was 
started by a team of 
scientists under Sir 
George Thomson at Im- 
perial College and by an 
independent team under 
Dr. P. C. Thonemann 
at the Clarendon Labor- 
atory, Oxford. Dr. 
Thonemann’s team re- 
ported to the late Lord 
Cherwell. In 1950, as 
a result of the progress 
made by both groups, 
the Government decided 
that the importance of 
the work was such that 
it should be continued 
under security condi- 
tions. Secret work could 
not conveniently be con- 
ducted in a_ university 
research department and 
consequently in 1951 the 
group at Oxford was 
moved to Harwell and 
the Imperial College 
group to Associated 
Electrical Industries Re- 
search Laboratory at 
Aldermaston. The two 
groups at Harwell and 
Associated Electrical In- 
dustries have been the 
main teams’ working 
on controlled thermo- 
nuclear research in this 
country, and they have 





Sceptre Ill is a toroidal gas-discharge apparatus at the A.E.I. 
Research Laboratory, Aldermaston, used in the study of thermonuclear 
Temperatures up to 4 million deg. K. have been obtained 
and measured spectrographically, with considerable neutron emission. 
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worked in close collaboration. Joint progres 
meetings have taken place every three Months 
and, since the two laboratories are only 7 
miles apart, it has been possible for the Scien. 
tists to visit each other regularly. The type of 
approach followed by both groups has been 
the pinched toroidal discharge, and the follow. 
ing is a discussion of the work at the Associated 
Electrical Industries Research Laboratory 
Aldermaston. c 

Surrounding an electric current in a gas there 
is a magnetic field which in turn acts upon the 
charged particles that carry the current; the 
direction of the force exerted on the particles js 
towards the centre of the gas discharge s0 jf 
the current is large the force is sufficient to 
cause it to constrict visibly. This is a manifesta. 
tion of the so-called pinch effect well-known to 
engineers. The great merit of the pinch is that 
it draws the hot gas away from the containing 
walls of the tube and so helps to prevent the 
walls from being vaporised. By bending the 
discharge into a circle the problem of losses at 
the ends of a discharge tube is overcome. 
Electric currents in gas within such an endless 
torus may be produced by establishing a magnetic 
field in an iron core threading through the 
central hole in the torus, and the magnetic 
field can be established, at least for a short time, 
by discharging a condenser through a primary 
winding wound on the transformer core; the 
gas discharge thus acts as a single short-circuited 
turn. 

The early attempts made to produce the 
required temperatures failed because the pinched 
discharge was found to be highly unstable. It 
later became evident that the constricted 
discharge, instead of remaining straight and in 
the centre of the tube, develops kinks which 
grow in amplitude and touch the tube walls; 
this instability called ** wriggling ” causes serious 
heat losses and vaporisation of the tube walls. 
Illustrations of discharges showing contraction 
and wriggling effects accompanied the article by 
Dr. Ware referred to above. 

Finding out how to control these instabilities 
has been the main problem over the past four or 
five years. It has been found that a simple 
toroidal magnetic field parallel to the gas 
discharge combined with a metal discharge 
tube could prevent wriggling of the discharge 
under certain conditions. The toroidal magnetic 
field may be created by winding a solenoid 
uniformly round the outside of the torus and 
passing a steady current through the winding. 
The conditions under which wriggling can be 
prevented are very critical, but a stable form of 
discharge was discovered in the Zeta apparatus, 
and when the discharge is stable and the current 
in it is large the temperature can rise to very 
high values. This occurred in Zeta and, following 
upon this success, a similar discharge was 
produced and high temperatures were recorded 
in a relatively small apparatus known as 
Sceptre ILL in the Associated Electrical Industries 
Research Laboratory. 
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Fig. 3 The American Columbus II showing ring of 25 condenser cans. 
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Size as a Factor in Performance 





BT ess The discharge tube of Sceptre LII is an alu- the,number of nuclear collisions, and number of — of a few millionths of a second. Up to 10° neutrons 
Onths minium torus having an internal diameter of neutrons produced rises very rapidly with are produced per pulse. Estimates of temperature 
y 2 30 cm. and a mean torus diameter of 115 cm. temperature, being a thousand million times the #n8e from 3 to 5 million deg. K. - 
Cien. 4 4 ton iron core links the torus with a primary present number if the temperature is raised ten The first paper deals with a method for determining 
pe of winding of eight turns, wound close to the torus times. Even a tenfold increase in temperature ae paenees OF Se Senite San Ses Coe e 
*. winding ee se ; : ae ‘ E ‘ * : Ps — pere ‘ particles per unit volume. Since the number of 
n to keep the leakage inductance to a minimum. of the gas still yields an amount of nuclear particles per unit volume can be obtained directly, 
low. A condenser bank of 150 » F charged to voltages energy insignificant compared with the amount the results may be used to determine the effective 
lated up to 30 KV was discharged through the primary of energy required to heat the gas to 50 million temperature of the hot gas. The technique is based 
tory, py means of a spark gap switch. A toroidal deg. K., and it is necessary to reach temperatures 0n measurements of the magnetic field in the gas 
magnetic field of up to 1,000 gauss was produced of the order of several hundred million deg. K. and ~y apperens employed was {of Me nee 
there within the torus. The torus bore is roughly before the reaction energy begins to outstrip all Stratgnt tube design as shown in Fig. 2. (“Magnetic 
| : é ; ag : : Measurement of Plasma Confinement in a Partially 
N the one-third that of Zeta. In Fig. 1 the torus is the energy fed into the apparatus. Stabilised Lincar-Pinch: ” : a 
, ear? : a se inear-Pinch; L. C. Burkhardt, R. H. 
the shown wrapped around with many windings, The work has been supported for the most part [Loyberg and J. A. Phillips.) 
les is and the circular iron core may be seen on the by a contract from the United Kingdom Atomic The second paper describes the production of 
So if left. The slit through which the discharge is Energy Authority; the Associated Electrical neutrons in a straight pinch tube. The apparatus, 
nt to observed is in the centre. Industries Company has invested the balance of called Columbus II, began to yield significant results 
festa- A very considerable number of experiments the cost in the interests of science and in the last summer. Columbus II was designed to inject 
Yn to have been performed with this apparatus, firm belief that the difficult problems of the work  ¢lectrical energy into the pinch tube in as short a time 
+ that discharging into it energies up to 40,000 joules, will in due course be resolved. The work has gang tube a vod 7 - special 0" 
ining equivalent to 2 kW acting for 20 seconds. This been carried out under the direction of Dr. of r ete ae Patong . re hangggy = te ‘a 
it the snergy has caused currents up to 200,000 amperes T. E. Allibone with the advice of Sir George %,,. Gg Melange sega ay: Peony AP 
energy has C € p ’ pe one € ce corg parallel, feed the current into the tube when a pulse 
g the to flow in the gas, and temperatures of nearly Thomson. is applied by the breakdown of a suitable spark gap. 
eS at The arrangement of the spark gap in the prototype 
ome, TaBLe I Results Obtained with A.E.1. Research Laboratory Gas- Discharge Apparatus, Sceptre lI Columbus is illustrated in Fig. 4. Under various 
idless l o : conditions the tube can be made to yield between 
metic : ee ee ‘Semaine Temperature eee Pee ten million and one hundred million neutrons per 
the tien the. hac concny * 3 primary ae vield per from neutron a temperature. pulse, and these are emitted in a time of about one 
metic turns pom pulse yield, 10° deg.K 10° deg.K 10° deg.K millionth of a second, or less. In fact, two currents- 
time | a small one and a large one—are applied, in succes- 
, . — one i sion. It was found that the number of neutrons is 
mary #4 = s 500. Fee A ! 5.9 reduced somewhat by the application of a weak 
the 1-9 25 16 | 500 "105 3.5 3-4 longitudinal magnetic field, but this, the authors 
uited 0-9 20 16 200 : 3-2 3-9 remark, is to be expected according to theory. 
ee 2” - 200 ex 2-0 <3 2-2 Elaborate tests were undertaken to determine 
1-2 25 16 300 3-8 4-1 } 
the 0-5 il 8 300 2-6 2.3 whether most of the neutrons are produced by 
rched thermonuclear reactions, or whether they are emitted 
- - 4 million deg. have been measured. At tem- American Apparatus 
“ peratures of over 24 million deg. K. neutrons are According to Dr. Arthur 
‘hich emitted copiously over a time of several hundred E. Ruark, Chief of the 
-—s millionths of a second and photographs show Controlled Thermonuclear 
- s; that the discharge does not wriggle over this Branch, Division of Re- 
wall length of time. Temperatures up to 4 million Search, United __ States 
pores deg. K. have recently been obtained. Many ge Energy aay my 
ction 2 ee ; sion, the techniques in the 
he fe experiments have been performed to establish  [jnited States and in the 
sedis the conditions under which the neutrons are United Kingdom are based 
me. emitted, the manner in which the number emitted — on the same principles, but 
ilities varies with gas pressure, gas temperature, and the apparatus employed is 
ur oF with different values of the stabilising magnetic quite different, reflecting 
imple field. different judgments as to 
gas Table I above shows some of the results he a i ae 
large obtained with Sceptre III. (‘* A Stabilised High > at eee yang - 
harge Current Toroidal Discharge Producing High See wae, Be 
seals rena —" /ischarge o¢ 8 Ne cently been published in 
net emperatures.” T. E. Allibone, D. R. Chick, Nature and the Physical 
noid A. A. Ware and others.) Review. 
and Steps are also being taken to improve the Four papers have been 
ding. efficiency of using electrical energy to achieve prepared by workers under 
n be a plasma of even higher temperature, because Dr. J. Tuck at the Los 
m of Alamos Scientific Labora- 
atus tory, New Mexico. Three 
es Triggered of the papers describe 
rrent Spark Gap Discharge Teshe - : . . 
‘ See eee work with the Columbus 
hes ~~ = . / a] me apparatus—straight tubes 
, <=> f Gas in hrough which currents u 
was — ( -— 9 rg te amperes Hi Fig. 8 Third-scale prototype Zeta without stabilising-field coils, now used 
rded ( 0 =" passed ina very short pulse for materials testing. The vacuum apparatus can be seen in the foreground. 
1 as LS Curren ease ° Winn 
stries Ns i i ae leata 
1OjaF, 1SkN 
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Fig. 4 


Arrangement of prototype Columbus. 





Fig. 5 ; Four superimposed traces of pinch-current 
field with time, obtained from the Columbus S-4 
apparatus; tube wall radius, 6-4 cm.; sweep, 
> microsec. per cm. The capacitor bank current 





Fig. 6 Perhapsatron S-3 toroidal gas-discharge 





Fig. 7 Small gas-discharge apparatus, showing 
viewing slit and stabilising-field coils wound on 


apparatus, operated at Los Alamos in America. 
Torus is supported in copper primary top left. 


ans. 


IS shown in opposite polarity. Note repeatability. torus. It is one of Zeta’s predecessors. 
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Continuing 
Research and Development 


at the electrodes or walls, or from instabilities in the 
gas. The neutron yield increased by a factor of two 
when the voltage was raised from 40 to 50 kV. 
The neutrons were observed as traces on photo- 
graphic plates placed around the discharge tube. 
The purpose of the investigation was to determine 
whether the neutron energy corresponded to condi- 
tions in which the deuterons were moving in all 
directions or where they were moving with great 
speed toward the cathode. Actually, this question 
cannot be answered categorically. Both groups 
should be expected. It was found that there was a 
group of deuterons travelling toward the cathode 
with a speed of 70 million cm. per second. Neverthe- 
less, the results were encouraging because the neutrons 
were emitted from the gas and came almost uniformly 
from all parts of the tube, except a region within 
2 in. of the positive electrode, where the yield is low, 
as it ought to be. (‘ Neutron Production in a 
High-Power Pinch Apparatus;” D. C. Hagerman 
and J. W. Mather.) 

The third paper is a report of work with a straight 
pinch tube called Columbus S-4. It was constructed 
to study the effect of greater length and greater tube 
diameter. The tube is a porcelain cylinder 5 in. 
in diameter and 24 in. long. It showed that there 
could be circulating currents in the tube at certain 
times during the pinch process. There are indications 
that particle energies of 300 eV (or temperatures of 
about 3 million deg. K.) were attained, in spite of 
the fact that it was operated at voltages below 20 kV. 
When the tube was started with pressures of only 
40 microns of mercury (about 50 millionths of an 
atmosphere), the pressure became 12 atmospheres 
at the time when the diameter of the current column 
was smallest. This occurs about 6 microseconds 
after the current starts. Perhaps the most significant 
observation with S-4 is that the field produced by 
the pinch current is highly reproducible over several 
half-cycles of the applied voltage. This is shown 
by Fig. 5. (‘ New Confinement Phenomena and 
Neutron Production in a Linear Stabilised Pinch;” 
L. C. Burkhardt and R. H. Lovberg.) 

The fourth paper describes the production of 
neutrons from a stabilised pinch in a small torus, 
which is called Perhapsatron S-3, and is shown in 
Fig. 6. Pulses of currents up to 200,000 amperes 
and lasting as long as 60 millionths of a second were 
passed through the conducting gas channel. This 
tube, which came into operation in December, 1957, 
yields as many as a million neutrons per discharge, 
under suitable conditions. The main burst of 
neutrons occurs in a time of about 2 microseconds. 
Smaller bursts continue to occur for several additional 
microseconds. It is stated that the results are 
consistent with an effective temperature of about 
6 million deg. K., though temperatures were not in 
fact measured. There is good evidence that the 
pinch is well centred while the applied current is 
high. It undulates slightly, but the motion has an 
amplitude of only about 2 mm. These observations 
suggest that the discharge is well stabilised. (** Neu- 
trons from a Stabilised Toroidal Pinch; J. Honsaker, 
H. Karr, J. Osher, J. Phillips and J. Tuck.) 

Results on false neutrons obtained at Berkeley 
and Livermore are discussed by a group from the 
University of California Radiation Laboratories. 
After describing several experiments these writers 
conclude that “a thermonuclear yield cannot be 
proved by a large number of corroborating neutron 
measurements, but instead must in addition be in 
agreement with a basic understanding, and with 
measurements of the plasma physics.” The U.C.R.L. 
conclusion correctly calls attention to the need for 
studying the plasma by a variety of methods. 
(“* Neutron Production in Linear Deuterium Pinches;”’ 
S. A. Colgate, R. V. Pyle and others.) 

At Princeton University temperatures of 1-2 million 
deg. K. were observed in 1956 in a toroidal tube of 
4 in. bore. Princeton, where the Stellarator is being 
built, is the site of Project Matterhorn. The director 
of the project is Dr. L. Spitzer, Professor of Astro- 
nomy, who has commented on the Zeta results. His 
remarks were discussed in ENGINEERING last week 
(page 136). 

The American results may be summarised as 
follows. (1) Straight tubes and tori at the Los 
Alamos Scientific Laboratory give well stabilised 
pinch discharges. (2) These tubes give substantial 
numbers of neutrons in the short time of a few micro- 
seconds. The great majority of the neutrons come 
from the hot ionised gas. (3) The character and 
timing of the signals in the neutron detectors, and 
other physical measurements, encourage the view 
that the fraction of the neutrons which arise from 
unwanted voltages due to the instability in the gas 
or from collisions with the walls and the electrodes, 
is relatively small. (4) While there are some difficul- 
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PASSENGERS IN RAILWAY COACHES 


Analysing the Vibrations 


The Institution of Locomotive Engineers was 
given an insight into the work of the Vehicle 
and Track Division of the British Railways 
Research Department, when Mr. J. C. Loach, 
superintendent of the division, delivered a paper 
recently on ““A New Method of Assessing the 
Riding of Vehicles and Some Results Obtained.” 
In introducing his paper, the author remarked 
that in the past the assessment of carriage riding 
had depended on, or had partly involved, 
personal judgment. The methods had ranged 
from simple judgment of the observer’s feelings, 
to the use of Hallade recorders and accelero- 
meters. The object of the paper was to describe 
a method which had been derived for expressing 
quantitatively the response of a passenger to 
the riding of a vehicle. 

Experience shows that vibrations are a cause 
of discomfort. It is found that the effects of 
vibrations on the passenger can be expressed by 
the maximum accelerations and the frequency 
of the vibrations. The vertical and_ lateral 
vibrations are treated separately. Accelerometers 
placed at one or more stations in a coach give 
oscillatory records. 

The method consists in estimating the time 
after which an average passenger would experi- 
ence fatigue under the conditions prevailing 
in the test. On the curves of vertical and lateral 
acceleration in the body of the coach under test, 
mean acceleration curves are drawn, and the 
variations on either side of the mean are analysed 
into groups by maximum acceleration and 
frequency. Two sets of empirical curves are 
used to assess the results, ‘“ Curves of Equal 
Comfort,” and “* Curves of Equal Fatigue.” 

The curves are based upon the work of 
Mauzin in France and that of Sperling in Ger- 
many. In the French work, observers travelling 
in coaches recorded their sensations of discom- 
fort, and the observations were related to acceler- 
ometer records taken on the same occasions. 
In the German work the observers were seated 
on a platform which was subjected to sinusoidal 
oscillations. 

The curves of equal comfort are drawn on a 
graph of acceleration against frequency. They 
are used to find the acceleration which would 
produce, at a certain standard frequency, the 
same sensation of comfort in a passenger as an 
acceleration recorded at some other frequency. 
The curves of equal fatigue are drawn on axes 
which have as ordinate the time taken to produce 
fatigue in an average passenger; the abscissa 
is acceleration. Curves of equal fatigue are 
drawn for vertical and for lateral accelerations 
at the frequency which has been selected as 
standard. 

The accelerations recorded in the test are 
grouped into ranges, and each group is sub- 
divided into groups of different frequencies. 
By means of the equal comfort curves those 
accelerations which were recorded at other than 


the standard frequency are converted to their 
equivalent at that frequency. The equal fatigue 
curves are then used to find the time after 
which fatigue would be produced at the equivalent 
acceleration of each sub-group, and these times 
are added in proportion to the distance over 
which that acceleration was recorded in a test 
of standard length. The final assessment is g 
“comfort riding factor,” which is the time in 
hours after which an average passenger would 
experience fatigue under the prevailing condi. 
tions. Factors are obtained for both the 
vertical and lateral accelerations. 

The paper gives a specimen analysis of a test, 
and the results of a number of other tests. One 
series of tests compared the riding of two coaches 
which had been tested in the same service, one 
with the wheel treads coned at the normal angle 
of 1 in 20, and the other with the treads coned 
at | in 50. The motion of the coach with the 
1 in 50 wheels was superior to that of the other 
when the treads were newly machined, and even 
more so when the wheels had run 65,000 miles. 

A comfort riding factor applies to one test 
only; it is affected by speed and track conditions, 
so to assess the complete characteristics of a 
vehicle it is necessary to combine the factors 
obtained in a number of tests at different speeds 
and on different stretches of track. 

This method is an interesting attempt to 
analyse the riding of a vehicle quantitatively. 
Its weakness seems to lie in the dependence 
which it places upon the curves of equal comfort 
and equal fatigue, which are stated to be the 
** mean ” curves of the work of Mauzin and that 
of Sperling. Physiological reactions are notori- 
ously unamenable to mathematical analysis; the 
work of the Road Research Laboratory on such 
problems as the response of a car passenger to 
the motion in a transition curve has shown the 
hazards of such work and the large number of 
readings necessary to give statistical significance 
to the results. The numerical results of this 
work would carry more weight if they had been 
based on a single series of curves obtained under 
British conditions. 

In the discussion Mr. Loach said that even if 
the comfort riding factors were not all capable 
of literal interpretation, they were all obtained 
under similar conditions, and were therefore 
valid as a basis of comparison. Nevertheless, 
an inspection of the equations on which the 
comfort and fatigue curves are based, and of the 
ranges of accelerations and frequencies encoun- 
tered in the tests quoted, suggests that unless the 
data on which the comfort riding factor is calcu- 
lated are accurate, little has been gained by this 
approach. Some simpler analysis of the results 
would give a quantity suitable for comparison 
of tests. Even so obvious a figure as the mean 
acceleration during the test would be of value. 

News of further applications of this method 
will be of great interest at a time when criticisms 
are frequently directed at the riding qualities of 
the more recent British Railways electric and 
Diesel-electric stock. 





ties about stating temperature figures for any gas 
which carries substantial current, the temperatures 
computed by commonly used methods, are several 
million deg. K. More specifically, the situation in 
recent months has been roughly as given in Table II 
below. (5) For orientation, the temperature at 
the centre of the sun is usually quoted as 20 to 
30 million deg. K. At this temperature a gas com- 
posed of equal parts of deuterium and tritium would 


Taste Il Temperatures and Neutron Emission: Three 


United States Gas- Discharge Tubes 


7 Conventional 
Neutrons per 


. rs temperature 
Tubes . — (in millions of 
(in millions) deg. K.) 
Columbus II, straight 10-100 5 
S-4, straight, larger : 0-01 3 
S-3, torus = : 1 6 


produce just about enough nuclear energy to make 
up for its radiation losses. The experiments des- 
cribed were with deuterium alone. For this case the 
temperature required would be about 400 million 
deg. K. (6) It is clear that with still more powerful 
and somewhat larger apparatus, the results above 
can be and will be exceeded. For this reason the 
Americans state that the work must be judged in view 
of the promise it holds out, and not on the basis of 
the results reported. 


Smaller Apparatus at Harwell 


In addition to Zeta, there are a number of smaller 
prototype installations at the Atomic Energy Research 
Establishment, Harwell, several of which are still in 
operation. One is used for stability studies ; another, 


a Zeta prototype one-third scale operated with cur- 
rents of 80,000 amperes, is now used for materials 
testing. Figs. 7and 8 show prototype and demonstra- 
tion gas-discharge tori. 
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production 
their ELTING AND CASTING IN A VACUUM melting, which justify its use on steel as well as 
gue M on the non-ferrous metals which are particularly 
va . prone to air contamination. It is obvious that 
= Liquid titanium is so highly reactive with hydrogen and nitrogen content of only 160 to a apt ead dette tea 
over oxygen that it would form a solidifying mass of 170 parts per million. Steel ingots up to 2 tons ahte i. in fet oe hat te 
faded! = eaeaine 4 iin a : ae patent é act, good that orthodox methods 
test titanium oxide very quickly if air were allowed in weight are now being cast from the vacuum of determining the percentage of unwanted 
is a to come into contact with it. Even very small arc furnaces, for subsequent treatment by rolling pr eiarenpenne of little a on es special anthede 
e in quantities of oxygen and nitrogen are sufficient or forging to produce blooms, billets, bars, ose Seoniingn been developed ’ 
duld to contaminate the metal to such an extent as to forgings, sheet or strip according to require- " Secsdons from non-metallic inclusions and 
ndi- render it brittle and useless. Consequently, it ments, and titanium and zirconium are likewise teomentiiies auntie eoimeaes the dono of Sedans 
the isnecessary to melt titanium either in the presence _ being produced in all forms needed by industry, mo high| el” one podinwn 8 and : = wed 
of a suitable inert gas, such as argon, or else ina and in various specifications, including two a sound’ email bem tin at right .. sa 
test vacuum. Zirconium, which is becoming of commercially pure grades and five alloys. ng tage be PF y> - a ee a oe 
’ : aes EST PEE Sa i on " ane . grain flow. dditional advantages in 
One increasing interest because of its special applica- The second of the two vacuum melting aman equities a: Gee conte af am 
ches tions in the field of atomic energy, is similar to processes, vacuum induction melting, has the enatens aad fate a . Be 
and of chemical composition, reduction 
one in melting losses of certain elements, and relative 
ngle freedom from “piping” in the cast ingot. 
med These features are responsible for an improve- 
the (Below) Laboratory-type vacuum induction ment in mechanical properties in certain alloys. 
me melting furnace of 20 Ib. capacity. Alloying Vacuum melting also makes possible the Gevelop- 
, ment of alloys which cannot be melted by 
les. elements can be added, and the molten metal conventional means; what this can mean in 
hes cast, in the vacuum chamber. ‘super’ alloys only time will show. 
8, 
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r of 
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n if 
able (Above) Vacuum furnaces for titanium melting are seen in 
ined the right foreground. The hydraulic press in the back- 
fore ground compacts granular titanium for electrodes. 
less, 
the titanium in that it has a great affinity for oxygen advantage that casting as well as melting can With existing alloys the vacuum melting process 
the and nitrogen, and must be melted in the absence be carried out in the vacuum. It is being can show some impressive improvements. A 
yun- of air. The vacuum melting process, developed developed following the successful experimental 12 per cent. chromium creep-resisting alloy, for 
the in this country by William Jessop and Sons, operation of a 20 Ib. capacity unit for several example, when air melted and hardened to a 
Icu- Limited, Brightside Works, Sheffield, 9, is years at the Company’s research laboratories at tensile strength of 70/75 tons per sq. in., has a 
this particularly applicable to titanium and zirconium, Whiston Grange, near Rotherham. Plant is longitudinal ductility of about 15 per cent., 
sults and it is being used in the regular production now being installed with a melting capacity of while the transverse ductility at the centre of a 
ison of both these metals at Brightside. Vacuum 600 Ib. The vacuum induction furnace is large forging may be as low as 5 percent. The 
lean melting has also been applied successfully to basically of the normal type, but it is enclosed same alloy, vacuum melted, and heat treated 
.. alloy-steel production, at Brightside, and vacuum in a vacuum chamber and means are provided in the same way, has a longitudinal elongation 
hod melted steel alloys are now available in a variety for tilting it so that the molten metal can be of about 20 per cent. and central transverse 
sms of specifications. cast into a mould which is also inside the elongation of 14 to 19 per cent., that is, about 
s ol Two methods of vacuum melting are in use, chamber. An air-lock and externally controlled three times the ductility in the worst place. 
and both based on electric furnaces of orthodox _ tilting scoop enable additions of alloying material Microscopical examination showed that in the 
types. They are the consumable electrode and to be made while the melt is in progress. vacuum-melted steel the largest non-metallic 
the high-frequency induction processes. In the There are many advantages from vacuum inclusion was 0-003 in. long. 
a former the electrode, as the name of the process 
indicates, is made of the material being melted, 
ake and it is itself melted away. If steel is being MAKING SCOOTERS AS A SIDELINE 
= melted the electrode is made of air-melted . 
lion material cast in the form required, but for The announcement by the chairman of Westing- Bella, and the Prima, made by German firms. 
" titanium a double melting technique is used. house Brake and Signal Company that Douglas Altogether two-thirds of total sales in 1957 
arful é double melting technique e ouse Brake a gna pany g g 
nove The first step is to produce an electrode from (Kingswood) Limited had turned “a substantial were imported from 25 manufacturers. 
the anumber of pieces made by compactingthechemi- loss into a trading profit’ is a pointer to the The improvement in the performance of 
view cally prepared granular titanium in a hydraulic much improved position of scooter manufac- Douglas suggests that the prospects for British 
is of Press. These pieces are argon-arc welded turers in this country. The change in demand makers may be much better than appeared likely 
together to form the first electrode, which is which took place last year may well be the a year ago. The B.S.A. company who have 
then consumed in an arc furnace. The melted beginning of popularity; after a standstill in been making a light machine—the Dandy—with 
product is cast to the shape and size required 1956, sales doubled last year to about 80,000 only limited success will be producing a larger 
= for an electrode, and this is re-consumed in the units. In 1953 only 5,000 were sold and all of machine next summer. A new entrant in this 
in second stage, which ensures the production of a them were imported. field, D.K.R.., acquired the Dove scooter and 
her, completely homogeneous metal with the absolute Douglas (Kingswood) make the Huldan madea fairstart. Several other firms are showing 
cur- minimum of impurities. How effective the Vespa under licence. Last year these were the interest, including Douglas (Kingswood), who 
rials vacuum melting process is in the control of most successful make after the Lambretta, which also make the Dragonfly motor cycle together 
stra- contamination can be gauged from the fact that accounted for about half total sales. Other with aircraft assemblies, industrial and marine 
a typical titanium melt would have a total makes imported in quantities included the air equipment, and brakes for road vehicles. 
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SAND-LIME BRICK PLANT IN KUWAIT 


Following the great increases in oil production in 
Kuwait since 1951, with the consequent realisation 
of great wealth, plans have been made for an 
extensive building programme including roads, 
schools, hospitals and houses. For this building 
materials of all kinds are required. As was 
explained in the previous article, prior to 1951 
none was produced in Kuwait and a considerable 
investigation was undertaken to see how best to 
exploit local materials. The resulting plant, 
which can make about 40 million bricks of excellent 
quality annually and lime for building use generally, 
is described below in some detail. 


DESIGN DETAILS 


The general layout of the plant is shown on 
the opposite page and on this page is a flow 
sheet which, although not to scale, indicates the 
route taken by all materials up to the final stage 
of brick production. 

Lime Production.—Limestone is fed into a 
swing hammer-mill either direct from tipping 
lorries or by bulldozing from a stock pile. A 
laminated feeder controls the flow through the 
hammer-mill, which has a maximum capacity 
of 320 tons in an 8 hour day, the rock being 
crushed so that it all passes a } in. mesh. A 
belt conveyor takes the crushed material to a 
stock pile. This stock pile may also be fed 
directly by tipping lorry from the quarry with 
the oolitic sand and other fine material which 
need not be passed through the crusher. The 
crusher and ancillary machinery were provided 
by F. L. Smidth and Company Limited, Copen- 
hagen, Denmark. 

From the stock pile of crushed material normal 
tunnel recovery is employed, using a vibrating 
feeder, and the material is moved by belt con- 
veyor to a hopper at the charging end of the 
kiln. This hopper has a capacity sufficient to 
supply the kiln for about 24 hours. The hopper 


LIMESTONE PLANT 








Concluded from page 106 


can be kept full or the crushing and stock-piling 
section of the plant can be run for a shorter 
period, drawing on the stock in the hopper for 
part of the day. 

The feed from the limestone hopper to the kiln 
is closely controlled by a laminated feeder and is 
checked by regularly weighing samples. The 
kiln and associated machinery were also supplied 
by Smidths. It is some 250 ft. long and 7 ft. 104 in. 
diameter at the charging end, widening to 
8 ft. 10 in. in the burning zone. The lining is of 
General Refractories ‘* Hysilin ’’ attrition-resis- 
tant bricks with ‘* Alumantine ”’ 60 to 65 per 
cent. Al,O;-bricks in the burning zone. The 
drive is by a 60 h.p. variable-speed electric 
motor. 

The kiln is fired by natural gas which is 
reduced in stages to a pressure of 4 to 6 in. 
water gauge before being passed to the mixing 
chamber. Safety devices are provided to guard 
against excessive fluctuations in gas or air pres- 
sure, and against electricity failure. The 130 ft. 
chimney, of natural-draught type, is of welded 
steel construction, lined with General Refrac- 
tories “GR 23 HT” insulating firebricks and 
** Amberlite *’ 43 diatomaceous insulating bricks. 
Draught control is obtained by a manually- 
operated damper. 

The kiln is fitted with F.L.S. ** Unax ” coolers 
from which the burnt material is discharged 
on to a series of enclosed drag-chain conveyors. 
These deliver the material to a surge hopper from 
which it is fed by normal feed table to a grinding 
mill. 

The * Unidan ” mill, also supplied by Smidths, 
is designed to grind to a fineness of | per cent. 
retained on a 30 mesh sieve. Some flexibility in 
grinding is obtained by varying the charge of 
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Fully Integrated Brick and Line 
Plant Using Local Materials 


grinding media in the two compartments, The 
drive is taken from a 200 h.p. electric motor, 

From the mill the ground material is delivereg 
by a “ Redler” chain conveyor to one of two 
storage silos. Each silo has a capacity of aboy 
1,500 tons, or about 8 days’ production of lime. 
sand from the kiln. The silos, which are about 
80 ft. high and 35 ft. in diameter, consist of 
reinforced-concrete cone supporting a welded 
steel barrel. Material is withdrawn from the 
silos by Redler bin-dischargers fitted with arch 
breakers and is delivered by a series of Redler 
conveyors to two quicklime storage hoppers in 
the brick-making plant. If it is later decided 
to provide a separate installation for hydrating 
and bagging lime, one silo can be set aside to 
serve this new section of the plant. 

Supply and Storage of Sand.—The sand js 
excavated from the deposit alongside the plant 
and is transported by lorry to a reception hopper. 
From here it is conveyed by belt conveyor to a 
series of sand storage hoppers, provision being 
made for extracting any pebbles, tramp-iron or 
other material which would damage either the 
brick-making machinery or spoil the appearance 
of the finished bricks. The sand storage hoppers 
have a capacity of about 250 tons which is 
sufficient to permit brickmaking at full produc- 
tion for 8 hours. 

Being fairly free-flowing, the sand is withdrawn 
by simple valves on to a horizontal belt conveyor 
running beneath the hoppers. It is_ then 
ploughed-off to feed one section of the brick- 
making plant, the other section being fed by the 
carry-over. Two belt conveyors feed the 5 ton 
storage hoppers in the brick-making plant 
building. 

Steam Raising and Autoclaves.—The boiler- 
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Diagrammatic layout showing the route taken by all materials up to the final stage of brick production. 
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the Site plan: the plant is laid out to produce 40 million sand-lime bricks a year and lime for general building from local materials. 
‘ance 
ypers 
h is 
duc- house equipment has largely been supplied by Edwin Danks and Company, 
Limited, Oldbury, England. Two Lancashire boilers, each 30 ft. by 8 ft. 
awn diameter, provide steam at 250 lb. per sq. in. These are fired by natural 
eyor gas with automatic controls and are protected by flame failure and other 
then safety devices. 
rick- The boilers are normally supplied with distilled water from the main 
' the Kuwait distillation plant. It is brought to the site by tanker, stored in a 
ton 250,000 gallon storage tank and chemically treated before passing to the 
lant boilers. Because of the need for strict water economy provision is made 


, for water condensed in the autoclaves to be treated in a Permutit installation 
iler- to allow such water to be used as make-up water for the boiler feed, should 
the occasion arise. 

Steam is supplied from the boilers to a range of four welded steel auto- 
claves designed to work at a nominal pressure of 250 Ib. per sq. in. These 
autoclaves are 56 ft. long by 6 ft. 6 in. inside diameter and will each accom- 
modate 16 brick trucks, each with just under 1,000 bricks (i.e., a total of 
about 15,000 bricks per autoclave). The autoclaves are fitted at one end 
with Edwin Danks’ patent bayonet-type self-sealing doors, which reduce 
the time taken in opening and closing a door to a matter of a few minutes. 

Brick-making Plant.—The whole of the brick-making plant was supplied 
by Sutcliffe Speakman and Company, Limited, Leigh, Lancashire. Pro- 
duction has been arranged in two parallel lines so that, if required, only 
half the plant can be operated economically. The description that follows 
applies to one only of the two production lines. The other is an exact 
duplicate. 

Each production line is served by small lime and sand surge hoppers 
of | and 5 tons capacity respectively, which are themselves fed from the 
main lime storage silos and sand storage hoppers. This feeding is a con- 
tinuous and automatically controlled process during production. Materials 
are proportioned by gates and belt feeders and fed to the boot of a bucket 
elevator which takes the proportioned mix to a batching hopper about 
45 ft. above ground level, near the top of the brick-making plant building. 
The nominal capacity of this hopper is 14 tons (sufficient for 5,000 bricks) 
which allows for one hour’s full output on one production line using two 
presses. 

From the batching hopper, materials are fed by gravity into a slaking 
drum. This drum, which operates at a pressure of 30 Ib. per sq. in., is 
about 13 ft. 6 in. long by 9 ft. 0 in. diameter with a capacity of 15 tons of 
sand and lime mixture. After the door has been bolted down the calculated 
amount of water, to provide for full slaking of the quicklime and to allow 
a residual moisture of about 5 per cent. on discharge, is run under pressure 
into the drum. The heat and steam evolved during the slaking process 
cause pressure in the drum to rise; to ensure adequate dispersion of the 
water and full hydration of the quicklime the drum is revolved during this 
period. When slaking has been completed, usually after 10 to 20 minutes, 
the drum is stopped and the contents allowed to settle. The steam is then 
blown down to waste and the material discharged directly into a mixture 
hopper of 15 tons capacity. 

From this hopper the material is fed by feed table and scraper into a 
differential mixer, at which point additional water is added to bring the 





Erection of the kiln, showing the travelling gantry which was used. 
The kiln is fired by natural gas which is reduced to a pressure of 4 to 6 in. 
water gauge before it reaches the mixing chamber. 








mixture to the approximately correct moisture content for moulding. After 
discharge from the differential mixer the mixture is fed to a service hopper 
which feeds two brick presses. The final adjustment of moisture content for 


The Lancashire boilers on the site. 
natural gas which has to be rigorously cleaned if damage is to be avoided. 
Distilled water is used for the feed. 


Like the kiln they are fired by 
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san 


Local labour is now used throughout the plant. Bricks from the 200 ton 
presses are shown being loaded on to the wagons to go to the autoclaves. 


moulding is carried out at the feed pans on the 
brick presses, immediately before filling the 
moulds. 

The brick presses are Duplex ‘ Emperor” 
presses manufactured by Sutcliffe Speakman. 
There are two in each production line and each 
is toggle operated, exerting pressures of up to 
200 tons. Bricks are discharged in pairs, at the 
level of the feed table. The rated output of each 
press is 2,500 bricks per hour and, during the 
commissioning period, under experienced super- 
vision, outputs of this order have been achieved 
by locally recruited artisans. 

The bricks are removed by hand from the press 
table and stacked on flat-topped steel wagons. 
When filled, with about 1,000 bricks, each wagon 
is carefully moved along rail tracks to the auto- 
claves, and pushed inside. 

The operating cycle in the autoclaves is based 
on a period of steaming at 250 Ib. per sq. in. 
for four hours. With the time taken to reach 
operating pressure and then to reduce pressure 
and cool down the whole operating cycle takes 
about six hours. The wagons after autoclaving 
are withdrawn as a train by a small rubber-tyred 
tractor. The bricks are unloaded from the 
trucks by means of a brick grab carried by a 
6 ton mobile crane with a hammer-head jib. 
They are then piled on the brick-stacking area, 
which has a capacity of about | million bricks, 
in a height of two wagon loads. Subsequent 
loading of contractors’ lorries collecting bricks 
is carried out by the same crane and brick grab. 


COMMISSIONING AND OPERATION 


An extensive programme of quality control 
has been organised both on the brick-making 
and the lime-burning sections of the plant. 

During the early stages of operation the 
Kuwait Government employed a number of 
Europeans, skilled and experienced in the 
various aspects of production. The intention 
was that these men would be withdrawn as soon 
as Kuwaiti nationals or other Arabs had been 
trained to undertake the work. It was found 
possible to recruit many local artisans for the 
brick-making shifts who quickly became, under 
experienced supervision, capable of achieving a 
high rate of production of good quality bricks. 

As an indication of the quality of the bricks, 
the accompanying table shows the strength of 


TABLE Crushing Strength of Bricks Tested in the Wet Condition 


Average crushing strength 


(wet), Ib. per sq. in Number of days production 


Below 2,800 
2,800-2,899 
2,900—2,999 
3,000—3,099 
3,100-3,199 
3,200—3,299 
3.300 @nd above 


A=aHwwws 


bricks produced during the first 23 days, when 
a reasonable degree of supervision was main- 
tained over the brick-making. The crushing 
strength is for bricks tested in the wet condition. 

During this period about 14 million bricks 
were made, of which about 1,300 were tested, 
representing a sample of about | brick in every 
1,000. The bricks for testing were selected at 
random, in accordance with a_ pre-arranged 
plan, so as to give an indication of the quality 
of bricks made with each 15 ton batch of sand- 
lime mixture discharged from the slaking 
drums—sufficient for roughly 5,000 bricks. The 
CaO content of the mix varied between 7:2 per 
cent. and 10-5 per cent., averaging 8-6 per cent. 
Autoclaving was for 4 hours at a nominal 250 Ib. 
per sq. in. 

At no time has any difficulty been experienced 
in the slaking of the lime. No bricks exhibiting 
lime unsoundness have been produced. Experi- 
ments showed that with the type of limestone 
being fed to the kiln during the commissioning 
period a medium hard-burnt lime gave the best 
results in brick-making. The degree of burning 
is largely a matter of subjective judgment, but 
it can be checked by achieving a residual car- 
bonate content of less than | per cent. as deter- 
mined by F. L. Smidth’s calcimeter. It was not 
found possible to devise methods of recording 
with any accuracy the actual temperatures of the 
material in the burning zone. 

Experiments during production showed that 
bricks of good strength, in excess of 2,000 Ib. 
per sq. in. (when tested wet), could be made with 
CaO contents of less than 7 per cent. but that 
low green strengths made such bricks liable 
to damage before autoclaving. It was also 
found that, when using 7 per cent. CaO, the 
autoclaving time could be reduced to 3 hours 
when producing common bricks of less than 
about 2,500 Ib. per sq. in. crushing strength. 
For bricks of engineering strength (in excess of 
2,900 Ib. per sq. in.) it was felt that up to 10 per 
cent. CaO might be used to ensure that this 
strength was achieved. 

In using natural gas direct from the oilfield 
experience indicates that it is necessary to adopt 
stringent precautions to ensure cleanliness. In 
Kuwait there was a considerable amount of fine 
abrasive material which was found to be capable 
of eroding governor spindles and control-valve 
seatings; at times, this passed the main cleaning 
plant on the gas line in sufficient quantity to be 
hazardous. In a_ similar installation using 
natural gas, under desert conditions such as 
exist in Kuwait, it would be desirable to include 
a final gas-cleaning stage at the plant itself. 

Much of the production has been of coloured 
bricks—green, red and buff. Some have been 
tinted to match the bricks previously imported. 
The bricks, if properly handled, are of good shape 
and excellent appearance, without any external 
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The autoclaves—there are four—have self-sealing doors which withstand a 
pressure of 250 Ib. per sq. in. but are quickly opened and closed. 


For stacking bricks in the yard and loading lorries, 
the grab is designed to handle loads of bricks 
directly off the brick wagons. 


rendering or colour washing being necessary. 
If a full-scale lime hydrating plant is installed 
the import of 20,000 to 30,000 tons of cement a 
year can be saved by the use of locally made lime. 

All the staff of the consultants and of George 
Wimpey and Company were withdrawn by May, 
1957, and Kuwaiti and other Arab nationals had 
largely taken over control and operation of the 
plant, guided by a rapidly diminishing number of 
Europeans. 

Naturally a plant of this nature depends for the 
quality of its product on close control of the 
processes involved, on scrupulous cleanliness 
in operation, and on continuous and methodical 
maintenance. The continued successful opera- 
tion of the plant in the years to come is linked 
with these requirements. 

With the bricks made towards the end of 
1956 many fine buildings have already been 
erected, and the brickwork compares favourably 
with any in the world today. 


FUTURE DEVELOPMENTS 


Using the existing plant there are many possible 
future developments. With the installation of 


a hydrating plant, hydrated lime can be prepared 
for export; such lime could also be substituted, 
with great savings in cost, for the imported 
cement now required as a filler for the bitumen 
Lightweight sand- 


used in road construction. 
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jime building blocks can be made by autoclave 
methods using the fine desert sand ; some such 
sand may, indeed, be sufficiently fine to enable 
additional grinding to be dispensed with. 
Caustic soda can be produced in conjunction 
with the waste products from the sea-water dis- 
tillation plant. Finally the waste carbon dioxide 
from the chimney of the gas-fired kiln may have 
applications in agriculture or horticulture, and 
in the culture of algae for animal fodder. 


RESPONSIBILITIES 
As was indicated in the preface to the first 
article, the consulting engineer of the Kuwait 
gand-lime brick plant was Mr. R. Fitzmaurice, 
MLC.E., M.Cons.E., of Cyprus, assisted by 
Mr. G. G. Rice, who worked mainly in the 


construction 


CLEARING OLD CONCRETE OFF THE SITE 


New construction often involves clearing away heavy concrete foundations 
or walls before construction can commence, and this can be costly, especially 
when the concrete is massive and blasting is not possible. 

An economical means of cutting concrete into pieces which can be handled 
by cranes or other mechanical equipment, powder-lancing, is being employed 
in America in the clearing away of the heavy concrete walls of a turbine 
The concrete is in the form of 
double walls separated by 6 ft. of packed sand, the inner wall is 3 ft. thick 
and the outer one 4 ft. thick; both are about 16 ft. high. 
lance supplied by the Linde Department, Union Carbide Corporation, 
30 East 42nd-street, New York 17, N.Y., an operator is cutting the concrete 
into blocks 20 ft. by 16 ft., and weighing about 18 tons. 


test pit to make way for a new laboratory. 


hauled out of the pit and disposed of by crane. 


In powder-lancing a mixture of iron and aluminium powder is fed pneu- 
matically into a lance handle, and there mixed with oxygen. 
lengths of steel pipe are attached to the lance handle, to carry the metal 
powders and oxygen to a safe distance from the operator where they are 
ignited and burn with great heat, melting through the concrete, and so 
cutting a slot according to the direction given to the pipe end. 
up to 12 ft. deep have been made with the powder-lance, but there is no 


theoretical limit to the depth which can be cut. 


FRAMEWORK ASSEMBLY 


Asystem has been developed by Dexion Limited, 
Maygrove-road, London, N.W.6, for speeding 
the construction of a large number of similar 
frames. The principle of the method is indicated 
in the illustration. 

A sample frame is first made up, and then the 
“Speedframe * studs, which are recessed at 
one end to take bolt heads or nuts, are screwed 
on to the projecting threads of the fixing bolts. 
Bolts for the first copy frame are then dropped 
head downwards into the recesses at the top of 
each stud, and the pre-cut lengths of angle for 
the next frame are located over them. The 
nuts are then screwed home on the bolts and 
the completed frame, which will be an exact 
reproduction of the master, can be lifted directly 
off. The positioning studs are made from 
cadmium-plated steel and the recess is twelve- 
sided to marry with a {3; in. B.S.W. nut or bolt; 
the obverse end has a tapped hole of similar 
size. 





Studs screwed on to the fixing bolts make a jig 
for constructing a second identical framework. 


United Kingdom. The detailed design and 
analytical work was undertaken by George 
Wimpey and Company, Limited, under the direc- 
tion of Dr. L. J. Murdock, A.M.I.C.E., assisted 
by Mr. R. N. Crooks, L.1.M. 

Because of the somewhat unusual raw materials 
and processes involved additional laboratory 
wotk was undertaken by the Building Research 
Station (D.S.LR.), Garston, Hertfordshire. 

Erection of the plant was undertaken by the 
Public Works Department in Kuwait under the 
presidency of H. E. Shaikh Fah’d Al-Salim 
Al-Subah; the Inspector General for the greater 
part of the erection period was Mr. Fuad Abdel- 
Baki. George Wimpey and Company, who 
acted as site consultants, were responsible for 
procurement of plant, machinery and equipment, 


Using a powder- 


These are then 


Consumable 


Cuts 
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as well as for supervision of construction, general 
erection and installation on site. Their senior 
site representative during the whole period was 
Mr. W. F. Clarke. The manager (designate) of 
the plant, Mr. G. Walker, M.1.Mech.E., 
A.M.LE.E., acted as the Resident Engineer for 
Mr. Fitzmaurice until production began, assisted 
by Mr. R. R. A. Bratt, A.M.L.Mech.E. 

The services of specialists were provided as 
required during erection and commissioning by 
the three main machinery suppliers: — kiln, 
crusher and mill, F. L. Smidth and Company, 
Limited, Copenhagen, Denmark; brick-making 
plant, Sutcliffe. Speakman and Company, 
Limited, Leigh, Lancashire, England; and boiler- 
house and autoclaves, Edwin Danks and Com- 
pany, Limited, Oldbury, Birmingham, England. 





To clear away the concrete walls of a turbine test pit and make room for 
new construction, a powder-lance is used to cut out blocks 20 ft. by 16 ft., 
which are then hauled away for disposal. 


WATER-LOGGED: THE M.W.B. ANNUAL REPORTS 


Annual reports, particularly those which log the 
affairs of public authorities, are not the most 
popular nor the best of the nation’s literary 
refreshments, and that of the Metropolitan 
Water Board for the year ending March, 1957, 
is no exception. Those who prepare annual 
reports have a sure idea of naked truth when 
they present a mass of sound statistics in a diet 
of Victorian gruel. Of course, such productions 
are not entertainment, yet they arouse the 
emotions by opening the tear ducts. If the 
community which owns the public service is to 
have its interests positively encouraged then 
much improvement is required. It is not just 
a matter of being factually correct, the presen- 
tation must be attractive. An annual report is 
an exhibition in itself of the soul of the unit it 
portrays, it must face a modern world, not the 
world of yesterday. The larger companies in 
the private sector of industry have met the 
challenge with much happier results; 1.C.1., the 
steel industry, yes, even G.U.S. whose 25 years of 
progress and hopes are attractively set down, 
provide an example those in the public sector 
would do well to examine. 

‘“ Where has the money gone?” is a regular 
cry of the water consumer. M.W.B. tells little 
of how its £12 million was spent, and unneces- 
sarily preserves a silence on its unit water costs 
and their changes since pre-war or how they 
compare with other water units. The emphasis 
is on income, where each domestic service pipe 
brings in £8 5s. per annum, an amount envied 
by the provincial water units, until they realise 
that London water is technically one of the most 
difficult jobs in the world. 

Cashiers may collect monies, committees may 


make resolutions, clerks may scrape their weary 
pens, but all these are as nothing compared with 
the almost miraculous transformation of dirty 
old Father Thames—awash with the sewage- 
works effluents of Oxford and Reading—changed 
into a pure water and disseminated through ten 
million taps. This is the real story, and behind 
it stands the engineer. An innocent scanning 
the report might well be led to believe that such 
a triumph over nature was achieved without 
a single engineer. It is the engineer who foresees 
the water problems of the future, the ageing of 
the pipe networks and the need for their replace- 
ment. A comparison between the older city 
areas and the newer ones of Kent displays a 
range of pipe replacement from 0-2 per cent. 
(500 years theoretical life), to 0-06 per cent. 
(1,600 years theoretical life). 

The time is rapidly approaching when many 
more of the city mains reach senility to 
augment water waste, a life process which is 
common to all the older cities. Although some 
mains in good ground conditions have a life in 
excess of a hundred years it is doubtful whether 
the average exceeds this. On this basis M.W.B. 
should be planning for the provision of some 
£500,000 per annum for this work, to provide 
a replacement of | per cent. of its mains each 
year. Technically it may be wise to put off some 
of the less needed replacements until the morrow, 
but it is financial wisdom to provide the funds 
to cope with the problem before the exponential 
problem reaches greater proportions. In such 
circumstances the statutory limit of £500,000 
to the reserves of M.W.B. is remarkable in its 
inadequacy, and pitiful compared with the 
£44 million of G.U.S. 
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Engineering at Home 


TRANSISTOR PORTABLE 


Transistors that work at radio frequencies can 
be bought now. They can be used in portable 
radios that compare well with their valved 
counterparts and cost very little to run. How- 
ever, transistors are expensive. 

Naturally there is an interest among the tech- 
nically minded in the building of their own 
transistor radios. Usually the builder needs 
some knowledge of electronics if he is to succeed. 
Because transistors are in their infancy, para- 
meters may vary significantly among specimens 
of a particular type: the values of critical circuit 
components sometimes have to be tailored for 
the individual transistor used. 

A reprint from Wireless World, “* Portable 
Transistor Receiver,” by S. W. Amos (published 
by Lliffe and Sons Limited), joins the expanding 
collection of supplements, leaflets, pamphlets, 
and booklets available to the do-it-yourself 
movement. It describes the theoretical and 
practical design of a set using 7 junction tran- 


sistors. The receiver has a built-in ferrite rod 
aerial and works from a 4-5 or 6 volt battery. 
Running costs are about a farthing an hour. 

An article in Mullard Technical Communica- 
tions (vol. 3, No. 27) describes a 6 transistor 
receiver. The article is called ‘“*A Portable 
Transistor Receiver.” A maximum power out- 
put of about 200 MW is obtained. 

It is remarked in the article that allowance 
has been made in the design of the receiver for 
transistor and component tolerances and that 
consequently the circuit should be suitable for 
quantity production. It is intended primarily 
for portable equipment of handbag size having a 
standard of performance comparable with a 
conventional 4 valve receiver. Only slight varia- 
tions in design are needed to adapt the circuit 
either for a miniature personal receiver or for a 
larger non-portable home receiver. An appendix 
shows how to derive the mutual conductance of 
a grounded-base transistor. 


TESTING ELECTRICAL EQUIPMENT FOR CONSUMERS 


The Association for Consumer Research Limited 
tested six popular brands of electric tools. Their 
findings are set out in the winter issue of Which. 
All six were found to be good, and safe. 

The motors were tested for safety using B.S.2769— 
this includes brush, creepage, and wiring compliance. 
The effects of stalling, repeated switching, and voltage 
variation were also studied. Then, as the foregoing 
were not thought sufficient, further tests were devised. 
All of the tools were kept in a box with a relative 
humidity of 98 per cent. After 12 hours they were 
taken out, dried, and tested for low insulation 
resistance. In each tool this was found to be greater 
than 20 megohms, which is high enough. 

The time taken by each tool to drill holes in various 
materials was checked. Slight variations between 
different drills were noted but all were satisfactory. 
Brick and concrete were among the materials drilled 
and it was considered by the testers that all the 
tools were capable of penetrating such materials 
and were not, as might be suspected, too fast. 


The table below shows some of the properties 
of the self-adhesive tapes in the Sellotape range. 
Four colour printing is now being offered by 
Gordon and Gotch Limited, who claim to have 
been the first to overcome the effects of latex 
adhesive on ink colours. They now offer 
3,215 different colour combinations in the stan- 
dard range of printed Sellotape, marketed by 
their industrial division, 8-10 Paul-street, London, 
E.C.2. The tape can be had as 36 or 72 yard 
rolls in 11 standard widths—ranging from ? in. 
to 3 in. Printed cellulose tape with a trans- 
parent or coloured background conforms to 
M.O.S. specification C.S. 2500. It is widely 
used for labelling and parcel sealing. 

For moisture resistant sealing, particularly 
where a close seal is needed round irregular 
shapes, the company recommend ethyl-cellulose 
tape. The transparent variety conforms to 
M.O.S. specification 253 LE. The vapour per- 
meability is 50 g.s.m. per 24 hours at 20 deg. C. 
and the insulation resistance is 30,000 megohms. 
It can be used as a laminant to printed Sellotape 
cellulose tape for extra protection. Also it is 





Stroboscopic speed tests showed the chucks to be 
rotating at their specified speeds. 

In the same issue the Association describe tests 
made on electric convector heaters. Five well-known 
makes of 2 kW heaters were tested for stability, 
safety, strength of construction, convenience and 
capacity to raise temperature at a distance. The 
stability test was to the requirements of B.S.1670. 
All passed. 

All passed safety tests too. The following were 
carried out: paper left under the heater for an hour 
and examined for charring; tea towel hung over the 
grille for 30 minutes to see if it caught fire or scorched; 
the surface temperature of the heaters measured at 
four points to see if they were too hot to touch; 
the temperatures of the wooden floor under the 
heater measured to see if under normal conditions 
there was any possibility of fire. 

Temperature rise measurements at various points 
on a vertical grille 9 ft. from the fire showed each 
heater to have sufficient heating ability. 


LABELLING AND SEALING 


supplied printed single-ply or two-ply laminated 
Ethyl-cellulose labels 12 in. by 4 in. and printed 
black and red on a white ground are used on 
sea-water desalting kits for R.A.F. crews. 
The labels give instructions and seal the specia 
acetate box. 

Sellotape number 12 vinyl tape was brought 
in to meet the need for a thin self-adhesive vinyl 
material. It is claimed to resist acids, alkalis, 
and most solvents. The moisture vapour perme- 
ability is 8 g.s.m. per 24 hours at 20 deg. C., 
and the insulation resistance is 15,000 megohms. 
It too can be used as a laminant to printed cellu- 
lose tape or printed single-ply or two-ply lamin- 
ated. When printed it 


is particularly effective TABLE The Properties of Different Types of Sellotape 

where climatic condi- : - : = “ 
i S aus ~ > ensile me F Z 
tions cause cellulose Type of Thickness | strength | Elongation ‘ Diclocest 
tape to deteriorate. It Sellotape (in.) (Ib. per in. | (Be Prcae) P — 
is resistant to the effects width) sa 

of salt water and sea a 
spray and recommen Cellulose 0-003 22 20 7-0—8-5 

ty Pagina oe 0-004 18 35 6-5—7-5 5,400 
by the company for No. 12 vinyl 0-0024 20 2? 5-5—8-0 1,500 


labelling use in coastal 
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BLOWLAMP 
BURNS BUTANE 


A butane burning blowlamp is now marketed jg 
Britain by the Pneumatic Tent Company Lj 
65 Newington-causeway, London, S.E.1, Kng 
as the Bleuet blowlamp, it carries the Fred 
trade mark “Camping Gaz.” The buta 
comes from a throwaway cartridge that 
into the body of the blowlamp. No preheating og: 
priming is called for. The blowlamp can jp 
used for paint stripping, plumbing and the like = 
It weighs 14 Ib. and gives a hot flame of 2,099 
deg. F. On a single cartridge it burns foe 
about an hour. The lamp is shown below. 7 
To fit the cartridge, the burner and base ame” 
screwed off in turn. The cartridge is then put | 





in the body and the base replaced. When the 
burner unit is screwed back it pierces the cartridge 
and the blowlamp is ready for use. 

A small stove which is produced by the 
same firm and using similar butane cartridges 
was described on page 533 of vol. 183 of 
ENGINEERING, 1957. 


areas. They say that tape submerged in sea water 
for ten days did not deteriorate. A large firm 
of kosher butchers use it for labelling prepacked 
frozen foods. Some whisky distillers use it 
for carton labelling. 

Sellotape cellulose acetate tape is a waterproof 
tape that is claimed to remain static under all 
atmospheric conditions. It has a moisture 
vapour permeability of 40 g.s.m. per 24 hours at 
20 deg. C. Paint manufacturers are using single- 
ply printed Sellotape acetate labels: identifying 
individual paint colours they are easily applied to 
standard tins. Adhesive Tapes Limited, Boreham 
Wood, Hertfordshire, are the makers of Sellotape. 
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